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Issued by the Electric Lamp Manufacturers’ Association 
25, Bedford Square, 


Glareless Lamps 


Doctors, scientists and _ oculists 
concur in strongly advocating the regular 
use of glareless lamps of the Pearl or 
Opal type. These lamps excel in three 
In the elimination of 
glare and dazzle; in the beautiful 
quality of the light which they ensure; and in 
the smoothness of their surface finish, which 
enables them to be cleaned regularly and easily. 
Pearl or Opal lamps of standard quality 
must bear one of the following brands :— 


distinct ways. 


COSMOS « COSSOCr 
CRYSELCO # ELASTA 
FOSTER : MAZDA 
NERON . ORION 
OSRAM = 24PFHILE?S 
ROYAL E®PIiS WAN 
SIEMENS : STEARN 
STELEA :: eo 








London, W.C.1 






MMOD 


all 






LU sJdédddddcCROQOQE@E@E@EEECO 





ii Cover THE ILLUMINATING ENGINEER February, 1980 











LIGHTS of LONDON 


No. 5 


A night photograph of a sawmill at Stratford, lighted by five 5-light and 
two 3-light gas lamps with super-heater burners. In view of the dangerous 
nature of the work, it is essential that the illumination near the saws should 
be good. For the lighting of the machine to be seen on the left, the 5-light 
gas lamp is placed 1o feet in front of the machine and 11 feet from the 
ground. Good illumination is thus provided not only on the cutting edges, 
but along the whole length of the piece of wood which is to be drawn 
through the machine and cut up into as many as 48 boards in one operation. 
Recent tests showed that the illumination at a point near the saws is 
4.5 foot-candles. 


pat Goda G..G. is at the service of all 
concerned with the planning of modern lighting 
schemes in shops, streets, houses, offices, factories 
and public buildings. A letter to the 
address below will receive prompt 
and careful attention 


THE GAS LIGHT & COKE COMPANY, HORSEFERRY ROAD, WESTMINSTER, S.W.1 
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The Art of Stage Lighting 


HE meeting of the Hluminating Engineering 

Society on January 21st, when Mr. C. Harold 

Ridge’s paper on stage lighting was read, was 
arranged on somewhat novel lines. The gathering 
took place in the model theatre of the Royal College 
of Music. Members occupied the auditorium and 
the Chairman’s introductory remarks were delivered 
from the stage. Thereafter the stage was occupied 
by Mr. Ridge himself, who showed the audience an 
actual stage setting, demonstrating how different 
lighting * ies could be obtained and the various 
difficulties that have to be overcome. It was a 
great advantage to have the stage actually before 
one, to see not merely a prearranged spectacle with 
all the ‘‘ works ’’? completely hidden, but a practical 
demonstration of problems. ‘The audience, at the 
end of the meeting, warmly endorsed the Chairman’s 
vote of thanks to the Royal College of Music for 
their hospitality and to Mr. Hughes, the electrician, 
who took an immense amount of trouble in pre- 
paring and demonstrating the various lighting 
effects. 


Papers dealing with minute descriptions of stage 
wiring and lighting equipment are not unusual. Mr. 
Ridge, however, gave us what is not so easy to 
come by—an analysis of the objects of stage light- 
ing, thus adopting the method of Mr. J. B. Fagan 
in his fascinating address to the Society in 1919. 
He showed how stage lighting is necessarily affected 
by the design of the theatre, and this in turn by the 
nature of the performance. A West End theatre, 
where plays have a long run, is naturally disposed 
to keep close to the conventional design. It can 
afford expenditure on scenery and display which 
would be prohibitive in a repertory theatre, where 
new pieces are constantly shown and “ flexibility ’’ 
is an important factor. In the “little theatres ”’ 
run by amateur dramatic societies throughout the 
country the conditions characteristic of the repertory 
theatre are accentuated. Strict economy in the 
expenses of production is inevitable. Flexibility 
becomes of paramount importance. Originality in 
leas and design must take the place of lavish dis- 
play, but it is astonishing how much can be effected 
with but little material means by those who have 
“vision.”’ The diffused lighting furnished in the 
Fortuny Theatre permits magnificent effects. But 
the design is too specialized and costly for general 
adoption. 

Mr. Ridge drew attention to several recent de- 
velopments in methods of stage lighting. Amongst 
these are increased flexibility and use of colour, the 


utilization of luminous backgrounds and cyclorama 
effects, new systems of grouping and designs of 
floats or footlights, and the illumination of the 
stage from projectors mounted in the auditorium. 
The author mentioned with approval a design of 
float which permitted the application of indirect 
light, and he emphasized that this method of lighting 
is essentially supplementary—i.e., notwithstanding 
the familiar phrase ‘‘ the glare of the footlights ”’ 
these sources should never be used as the main 
source of illumination. Other interesting devices 
touched upon included the production of ‘‘ luminous 
scenery,”’ either by the mutochrome device or the 
elaborate form of magic lantern introduced into the 
Burg Theatre of Vienna. 

Mr. Ridge followed Mr. Fagan in repeating that 
the main function of stage lighting is to serve as 
the handmaid of the theatre. ‘‘ The play’s the 
thing.”’ The best lighting is unobtrusive, dovetail- 
ing so perfectly into the action of the play and so 
subtly aiding the art of the actor that its existence 
is forgotten by the audience. In this respect stage 
lighting may be said to resemble architectural light- 
ing, the highest form of which should aid the archi- 
tect in realizing his ideals. In endorsing this view 
we do not mean to infer that spectacular lighting has 
not a legitimate field. As Mr. Ridge admitted, many 
of the most useful inventions have come from those 
concerned with spectacular lighting. Lighting may 
well play a part in the scenic effects that delight the 
eye, but the drama loses if these effects become of 
primary importance and distract the attention of the 
audience from the action of the play. Obviously 
it requires much artistic perception, as well as know- 
ledge of lighting technicalities, to apply artificial 
light in the ideal manner. At present there are 
probably few men available who are equally gifted 
in both respects, though there are signs that this 
type of producer may become more prevalent in the 
future. 

Meantime there seems to be an opening for the 
man who has at his fingers’ ends a full knowledge 
of illuminating engineering and a feeling for stage- 
craft and production as well. The combination of 
the artist and the technical expert is always difficult 
to achieve, but it might come from either direction— 
when a producer is willing to make a study of the 
possibilities of applying artificial light in the theatre, 
or when the electrician, who often exhibits marvel- 
lous skill and ingenuity in manipulating the 
apparatus under his control, develops in addition 
the insight and creative power that the ideal expert 
must possess. 
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Street-Lighting Problems 


EADERS will find elsewhere in this issue an 

abstract of Mr. J. F. Colquhoun’s recent breezy 

paper on street lighting presented before the 
North Midland section of the Institution of Electrical 
Engineers. In his opening remarks he emphasizes 
the extraordinary beady that exists between 
the degree of illumination in moderately well-lighted 
streets and that usual in offices and factories. The 
minimum illumination specified for the lowest grade 
of street in the British Standard Specification for 
for Street Lighting is only 1/500 of the minimum 
usually considered desirable in a modern office or 
factory, i.e., about 5 foot-candles! 


Even the most enthusiastic illuminating engineer 
will admit that the requirements in a street are 
different from those in a factory. At the same time 
we believe that, taking into consideration the ele- 
ment of danger involved in fast and crowded traffic 
in modern main thoroughfares, much higher levels 
of illumination are justifiable on technical grounds 
and indeed are attained in the ‘‘ super-lighting ’’ pro- 
vided in the main streets of certain American cities. 

It may be recalled that the minimum illumina- 
tion proposed in the highest class of the British 
Standard Specification is 2 foot-candles, and though 
such a value may be considered prohibitive in prac- 
tice at present, the mere fact of its being specified 
is an encouraging sign. 

Mr. Colquhoun remarks, truly enough, that 
in judging the costs of street lighting a strange 
lack of proportion is apt to be shown. Inhabitants 
of Sheffield pay only about 3d. per week per head 
for the privilege of public lighting—surely a very 
moderate figure. We recall that according to the 


data presented by ex-Baillie MacDougall at Bourne- 
mouth last year the highest expenditure on lighting 
of provincial cities was about 4s. 4d. per head of 
population per annum (in Sheffield the figure is about 


half this amount). A recent survey of 200 cities in 
America showed an average expenditure of about 
the same value. Progressive cities spend con- 
siderably more. 


In actual fact the amount expended on public 
lighting is not a scientifically determined figure, but 
merely a value that has become standardized by 
tradition and in certain cases fixed by legislation. 
In view of the low intensities prevailing, a relatively 
small improvement resulting from more efficient 
methods is of consequence. In how many cases 
can it be said with certainty that a city is making 
the best even of the small expenditure sanctioned ? 
Those cities that possess a fully qualified public 
lighting engineer are in the best position. In some 
such cases it has been found possible to improve the 
lighting very considerably without increased 
running expenditure. A public lighting engineer 
entering upon his duties at the present time is, 
however, faced by a gigantic task. His success 
in inducing lighting committees to sanction 
improvements depends on his knowledge and 
personality. In general, improvements can only be 
introduced gradually and grafted on to an inherited 
system inherently obsolete in design. Only on very 
rare occasions is it possible to take a comprehensive 
view of the lighting of a city as a whole and “ re- 
mould it nearer to the heart’s desire.”’ 

_A somewhat exceptional case is afforded by the 
city of Sydney where a comprehensive scheme has 
recently been initiated and described by Mr. H. G. 
Fallon.* Prior to the planning of these improve- 
ments a classification of existing streets was made. 
Six grades of lighting were recognized, the first 


oe of the Institution of Engineers, Australia, October, 





two (intensive lighting and special city lighting) 
involving about 20 miles of street road. The four 
lower grades covered over 100 miles of streets. The 
intensively lighted streets will show a maximum of 
3 foot-candles and a minimum of 0.3, being thus 
intermediate between grades C and D in the British 
Specification. The minimum, however, compares 
favourably with that existing (0.02 foot-candle). A 
feature of the scheme is the general raising of the 
minimum value and the levelling-up of the diversity 
factor. The paper refers to other technical points 
such as the necessity of totally enclosed units and 
of the desirability of being able to adjust the position 
of the filament within the refractor or reflector. 

The provision of sufficient illumination on the 
roadway is, however, only a small part of the com- 
plicated problem of providing adequate public light- 
ing. In his paper Mr. Colquhoun ventures the 
prophecy that in years to come people will stand 
amazed at the indifference to the requirements of the 
eye revealed by our present methods. Progress in 
interior lighting during the past 15 years has been 
substantial. It is not merely that higher illumina- 
tions prevail, but that better methods are so much 
more widely adopted than was the case before the 
war. Whilst bad examples in shops in lesser streets, 
in the poorer homes, and in old-fashioned and unpro- 
gressive factories are still only too prevalent, there 
is a clear understanding of what is needed, and new 
installations adopted by progressive people are 
usually designed with judgment and skill. 

In street lighting the gap between ideal condi- 
tions and present practice is far greater. It is not 
merely that the standard level of expenditure is so 
meagre. The methods adopted, even in new instai- 
lations, involve attempted compromises between 
principles that are unreconcilable. It is, for 
instance, a hopeless task to provide reasonably 
uniform illumination and yet avoid distressing glare 
by means of isolated lighting units situated 100 ft. 
or more apart. Some day in the future authorities 
will have to acquiesce in much closer spacing. A 
multitude of posts would be, an obvious handicap, 
but if well-designed brackets of moderate weight 
could be attached to faces of buildings the problem 
becomes much simpler. In years to come less grimv 
surfaces of buildings, lighter materials for road- 
ways, and more abundant supplementary private 
lighting may help towards better diffusion and lesser 
contrasts. For the time being efforts should be 
concentrated on what we regard as the primary 
defect of much of the present street lighting—the 
prevailing glare. It is strange that even some 
experts on lighting do not seem conscious that the 
conditions of glare in the streets are frequently such 
as they would not tolerate in a factory. On the 
Continent there is already a strong tendency towards 
closer spacing with lamps in deeper reflectors, such 
that filaments and mantles are concealed from the 
eyes of drivers. In this country there seems to be 
more disposition to make use of decorative lanterns 
of the diffusing type. 

But we believe that some day methods will be 
radically different. The lighting of a street may 
approach much closer to the “‘ architectural ’’ type, 
and extensive luminous surfaces may replace intru- 
sive brilliant lighting units on posts or wires which 
force themselves upon the eye. It is unfortunate 
that at the present time there are so few opportuni- 
ties to experiment with radical changes in street 
lighting. But when one considers the wealth of 
money and skill lavished on such a display as that 
at the International Exhibition in Barcelona one can 
picture a similar effort being applied to street light- 
ing in the years to come. 
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The Flluminating Engineering Society 

ANNUAL DINNER—FEBRUARY 12TH, 1930. 
The Illuminating Engineering Society was active 
during the past month. The discussion on stage light- 
ing on January 2Ist, reported elsewhere, gave rise to 
a most interesting evening. Other events were the special 
meeting in Birmingham and the visits to the Zoological 
Gardens and the Post Office Underground Railway 
(second visit). We are asked to recall to the notice 
of members the annual dinner, for which preparations 
were in progress during January. The dinner is to 
be held in the Prince’s Galleries, Piccadilly, London, 
W., on February 12th. The dinner will commence at 
7 for 7-30 p.m. and will terminate between 9 and 9-30 
p.m., after which a hall will be available for dancing. 
The price of the tickets is 15s. (exclusive of wine). It 
is hoped that all members will do their best to attend 
and to bring guests. Will any of those who have not 
yet done so notify the Hon. Secretary as soon as 
possible ? 


An Industrial Lighting Exhibition 


An enterprising step during the past month has been 
the organization, under the auspices of the Ministry 
of Labour, Northern Ireland, of an Industrig] Lighting 
Exhibition in Belfast. The programme before us men- 
tions 28 distinct exhibits, designed to illustrate such 
points as the effect of illumination on rate of perception, 
the effects of glare,colour and shadows, and the influence 
of dust and dirt in causing depreciation in lighting. 
There were also on view models of factory and office in- 
teriors, (a) correctly lighted and (b) incorrectly lighted, 
and numerous specimens of fittings, framed curves and 
diagrams and photographs of lighting installations. 
Specimens of literature and lantern slides dealing with 
various aspects of the lighting of factories and workshops 
were contributed by The [Illuminating Engineer. The 
programme also contains a bibliography of official 
pamphlets dealing with factory lighting, in which the 
reports of the Departmental Committee on Lighting of 
Factories and Workshops and the Illumination Research 
Committee are included. Several lectures were arranged 
in connection with the exhibition. On January 15th 
Mr. D. R. Wilson deliverered an address dealing 
specially with the requirements of vision, and on 
January 22nd and 23rd Mr. Saville Anderson dealt in 
—— the lighting of mills, factories, and printing 
works. 


The Reflection Factor of Magnesium Oxide 


A careful study of the above subject was summarized 
in a paper read before the Optical Society by Mr. J. S. 
Preston on January 16th. The magnesia surface utilized 
for these experiments was obtained by ‘‘smoking’’ the 
nioterial from burning magnesium wire on to matt white 
enamel or polished copper, with the result the the remark- 
a’ ly high reflection factors of 0.940 and 0.951 were re- 
ccrded. Apparently the factor depends to some extent 
o the thickness of the film and the nature of the back- 
giound. Coatings of oxide on a silver surface, with a 
thickness of about 4 mm. yielded an easily reproducible 
factor of 97.4 per cent. It would seem, therefore, that we 
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have here a material which approaches the ideal reflecting 
value of 100 per cent. Its selectivity in regard to 
coloured light is also very good, i.e., it has no appre- 
ciable colour so far as ordinary photometric work is 
concerned. In the case of several coatings which were 
kept protected from dust the factor did not fail by 
more than 0.1 per cent. in the course of a fortnight. 
Apparently the surfaces thus produced also exhibit 
good qualities in regard to diffusion. With normal or 
45° incidence of light the brightness is remarkably 
uniform. 


The Lighting of Arterial Roads 


The suggestion made by Mr. W. J. Jones at the 
recent Public Works and Transport Congress, that the 
lighting of London should be supervised by some form 
of central authority, is endorsed in a letter by Mr. J. S. 
Dow, which has been given somewhat wide publicity 
in the press. It is pointed out, however, that this step 
only forms a part of a much larger question—the con- 
trol of the lighting of main thoroughfares, especially 
arterial roads, throughout the country. There is now a 
general feeling that in the case of such routes, often 
constructed at great expense, the provision of adequate 
lighting should be regarded as a national rather than a 
parochial duty. Apart from the disinclination of some 
rural bodies to incur expenditure on lighting which is 
not intended primarily for the benefit of local residents, 
but for the good of long-distance traffic between cities, 
it is not always clear on whom the obligation rests. A 
case in point is mentioned in Municipal Engineering— 
the lighting of the North Circular and Barnet by-pass 
roads. The present lighting is not considered adequate, 
but the situation appears somewhat complicated. It is 
stated that the Ministry of Transport and the Middlesex 
County Council have no power to light the roads, and 
that although Finchley Council have the power they are 
under no obligation to undertake the task. If such 
difficulties arise in the vicinity of large cities one can 
hardly wonder that in more remote districts the lighting 
of important routes connecting cities does not satisfy 
requirements. 


Automatic Traffic Signals 


The use of automatic luminous traffic signals is 
extending rapidly. According to Safety First more 
than 50 towns and cities are already experimenting with 
such devices. Attention is drawn to one important 
point—the necessity of furnishing to drivers and pedes- 
trians an unmistakable preliminary warning of the 
existence of such signals. A driver should know what 
to look out for and where. All signals should be of 
a uniform pattern. The memorandum recently issued 
by the Ministry of Transport includes a_ suitable 
design; some towns, however, have installed their own 
warning signs and there are complaints that they are 
not sufficiently distinctive. It is equally important that 
the position of the preliminary warning sign should be 
standardized. Generally speaking, the use of auto- 
matic luminous signals seems to be relatively simple 
and successful at the ordinary four cross-roads, but 
their application requires more care in narrow streets 
and where a driver wishes to turn instead of keeping 
straight on. The correct positions of signals, which 


may need to be duplicated in such cases, needs study, 
but experience during the next few years should teach 
us a great deal. 
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The International Exhibition at Barcelona 

Since our notes on the lighting at the International 
I:xhibition at Barcelona in our last number we have had 
an opportunity of studying the comprehensive account 
contributed by Mr. C. J. Stahl to the 7zansactions of 
the Illuminating Engineering Society, U.S.A. A 
feature of the paper, originally presented at the twenty- 
third annual convention of the Society in Philadelphia 
last year, is the series of gorgeous colour-insets showing 
the lighting effects. This enables one to form a better 
conception of the very striking appearance of the illumi- 
nated cascades, luminous urns and other devices 
supplementing the general colour-floodlighting. The 
task of Mr. Stahl, who we gather was associated with 
the design of the lighting, was aided by the pleasing 
natural setting of the exhibition. Spain’s greatest 
architects, engineers and landscape gardeners joined 
hands in the scheme. The lighting effects form a 
wonderful illustration of what can be done by the com- 
bined resources of the engineer, the architect and the 
lighting expert. Spectacular lighting effects of this 
kind tend to become continually more ambitious. As 
Mr. Stahl remarks, the position now is different from that 
prevailing in past years. The general public is 
familiarized with nevel lighting effects as exhibited 
daily in luminous signs, permanent floodlighting, etc., 
and occasional pageants, spectacles and exhibitions. 
‘It is necessary to present a phenomenal jolt to break 
the hard shell of indifference.’’ In order to do this, 1t 
is suggested, the designer must embody four main 
qualities, harmony, ‘‘ colossalism,’’ mystery and 
novelty. Another opportunity will be provided by the 
Chicago exhibition of 1933, and we may look forward 
to a stupendous effort on that occasion. 


Theatre Lighting 

In the same issue of the 7vansuctions of the Illumi- 
nating Engineering Society, U.S.A. (November, 1929), 
we notice two papers dealing with theatre lighting, a 
subject discussed at the last meeting of the Illuminating 
Engineering Society in this country. Messrs. F. Cam- 
bria and F.M. Falge describe the lighting arrangements 
at the recently opened Brooklyn Paramount Theatre, 
which are of a soft and decorative character, a feature 
being made of colour effects. It is pointed out that 
the lighting arrangements in a theatre, both internal 
and external, offer a valuable opportunity for adver- 
tisement. Frequent changes should be possible and 
interest should be maintained. At present in too many 
cases those responsible take a pride in their lighting 
when it is first installed but give little further considera- 
tion to it afterwards. A second paper, by Mr. F. C. 
Eteson and T. H. Bailey, is devoted to the planning of 
lighting in little theatres—a branch of lighting which 
has been actively studied by Mr. Harold Ridge in this 
country. The number of “little theatres’? run by 
amateur organizations in Great Britain is now quite 
considerable and has increased greatly during recent 
vears. We gather that there is a similar tendency in 
the United States. 

There is evidently still scope for originality in the 
lighting of theatres, both large and small. At the Savoy 
Theatre, described last month, indirect lighting of a 
highly novel type is provided. Contrary to what might 
have been anticipated, the use of glistening metallic 
surfaces instead of mat ones has not given rise to pglare, 
and lends an agreeable sparkle to the installation. 
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The Edison Light Festival, Amsterdam 





The pleasing picture shown above figured on a Christ- 
mas card kindly sent us as a remembrance by Dr. N. 
Halbertsma. It illustrates the lighting arrangements in 
connection with the Edison Light Festival recently 
held in Amsterdam, which, in common with other Con- 
tinental cities, celebrated the jubilee of electric light 
last year. 

Festive Lighting in Paris 
ia 

An unusually enterprising step was taken in Paris 
in connection with the display of the Salon de l Auto- 
mobile last October, an event which invariably brings 
great crowds to the city. The opportunity was taken 
to impress visitors by a display of festive hghting. At 
the initiative of the Association des Commercantes the 
Champs d’Elysées were illuminated by garlands of 
coloured lamps, about 11,000 being used. M.Citroen 
arranged for the floodlighting of the Place de la Con- 
corde, and other important squares and public buildings 
were illuminated. The leading merchants joined in by in- 
creasing the illumination of their windows and devising 
supplementary lighting effects. According to B.LP. 
360 kw. was expended in this way. We have here 
another striking example of the readiness with which 
business organizations abroad seize upon special light- 
ing as a drawing force. 


The Lighting of Fountains 


Spectacular lighting is again featured in a recent 
issue of Jlluminatecnica, the chief feature of which is 
an illustrated article, by Signor E. Castaldi, on the 
illumination of fountains. Some famous examples in 
Italian cities and at the International Exhibition in 
Barcelona are described and the mechanism is illus- 
trated. The same journal devoted a couple of pages 
to a review of Mr. Ridge’s book on stage lighting, 
reproducing some of the most effective examples of 
special stage lighting effects obtained by comparatively 
simple means. 

The application of light to water is, indeed, a new 
branch of spectacular lighting that deserves study. The 
visit of members of the Illuminating Engineering 
Society to the Aquarium at the Zoological gardens last 
month revealed how effective artificial lighting of tanks, 
by quite simple means, may be. Comparatively few 
swimming baths are yet equipped with ‘‘ under-water 
illumination.’’ In the illumination of fountains, 
cascades and spray there are endless possibilities. 
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The Art of Stage Lighting 


(Proceedings at the Meeting of the Illuminating Engineering Society held in the Model Theatre of the Royal College 
of Music, Prince Consort Road, South Kensington, at 6-30 .m., on Tuesday, January 21st, 1930.) 


MEETING of the Illuminating Engineering 
Society was held, by kind permission, in the Model 
Theatre of the Royal College of Music (Prince 
Consort Road, South Kensington), at 6-30 p.m., on 
Tuesday, January 21st, 1930. Members assembled for 
light refreshments at 6-30 p.m., passing into the theatre 
at 7 p.m., when the PRESIDENT (Dr. J.W.T.Walsh) took 
the chair. 
After the minutes of the last meeting had been taken 
as read, the Hon. Secretary announced the names of the 
following applicants for membership : — 


BOROS. 25. Desscesocevesusae Research Laboratories of the General 
Electric Co. Ltd., Wembley, London 
N.W. 


POUR AS NG so. eeseeccsees Research Laboratories of the General 
Electric Co. Ltd., Wembley, London 
N.W. 


The names of applicants presented at the last meeting 
were read again, and these gentlemen were formally 
declared members of the Society.* 

The PRESIDENT then called upon Mr. C. HAROLD 
RIDGE to read his paper on ‘‘ The Art of Stage 
Lighting.’’ In his opening remarks Mr. Ridge recalled 
the excellent paper on this subject read before the 
Society in 1919, outlining the principles of application 
of light in the theatre. He then passed on to a 
discussion on the architectural form of the theatre, 
which profoundly influenced the lighting arrangements, 
illustrating his remarks by lantern slides of numerous 
recent and original designs. He emphasized the prin- 
ciple that stage lighting should serve as the handmaid 
of the theatre, and should be subservient to the action 
of the play and the art of the actor. It was rare that 
both the master electrician and the producer had the 
necessary training to co-ordinate the lighting with the 
various other factors in a production so as to produce 
a harmonious whole. 

The difference in conditions met with in a West End 
theatre, with a long run, and in a Repertory Theatre 
were pointed out, and the possibility of obtaining 
striking and suitable effects with quite simple appliances, 
scenery, etc., was illustrated by numerous sketches. 
Under the heading of ‘‘ Modern Tendencies in Lighting 
Technique,’ Mr. Ridge drew attention to the impor- 
tance of flexibility and the use of colour. He men- 
tioned the tendency to rely on incandescent electric 
laraps of high candle-power rather than on arc lamps, 
and discussed the design of footlights (now frequently 
capable of furnishing indirect lighting), front lighting 
from the auditorium, and the use of such special 
apparatus as the cyclorama. Existing methods of 
switchboard control were also briefly considered and 


* The Illuminating Engineer, January, 1930, Pp. 5. 





criticized. The paper was concluded by a charming 
demonstration of colour effects with an actual stage 
setting, which served to illustrate the skill and 
ingenuity of the electrician at the Royal College 
of Music, Mr. J. Hughes, who manipulated the apparatus 
practically single-handed. A staircase and pyramids 
in the distance were seen silhouetted against a luminous 
background. Sunrise was effectively imitated and many 
striking colour pictures were created. 


A discussion ensued in which Mr. R. LESTER GROOM, 
Mr. NORMAN MARSHALL, Mr. L. G. APPLEBEE, Mr. 
MEAD, and Mr. R. G. WILLIAMS took part. After Mr. 
Harold Ridge had briefly replied to various points 
raised in the discussion, a very cordial vote of thanks to 
Mr. Ridge, for his paper, was moved by the President 
and carried with acclamation. The President also 
associated with this expression of thanks the Royal 
College of Music, who had kindly granted facilities 
for the meeting to be held in their model theatre, and 
the electrician, Mr. J. Hughes, who had taken a great 
deal of trouble in arranging the various demon- 
strations. 


In conclusion the President made the following 

announcements : — 

(a) The next meeting of the Society will be held at 
the E.L.M.A. Lighting Service Bureau (15, 
Savoy Street, Strand), on Tuesday, February 
18th, when a paper will be read by Messrs. W. H. 
Villiers on ‘‘ Modern Incandescent Lighting in 
Kinema Studios.”’ 


(6) The attention of members is drawn to the annual 
dinner of the Society on Wednesday, February 
12th, at the Princes’ Galleries. It is hoped that 
every member will make a special effort to attend 
and members are asked to communicate with 
the Hon. Secretary, mentioning the names of 
any whom they are bringing as guests. 


(c) A special meeting is to be held in the Assembly 
Hall of the Chamber of Commerce, Birmingham, 
at 7 p.m., on January 24th, when a paper on 
‘*Some Aspects of Industrial Lighting’ will 
be read by Mr. E. A. Werner, at 7 p.m. It is 
hoped that any London members who are able 
to do so will make an effort to be present, and 
to interest their friends in Birmingham in this 
meeting.”’ 

The meeting then terminated. Most of the audience 
took advantage of the opportunity to go upon the stage 
and inspect the simple but clever means by which the 
illumination is produced, and to discuss knotty problems 
with Mr. Ridge personally. In spite of the prevailing 
fog there was an excellent attendance, and it was 
agreed that this had been one of the most successful 
evenings of the session. 
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The Art of Stage Lighting 
By C. HAROLD RIDGE 


(Paper read at the Meeting of the Illuminating Engineering Society held at the Royal College of Music, Prince Consort 
Road, South Kensington, London, S.W.7, at 6-30 p.m. on Tuesday, January 21st, 1930.) 


N April, 1919, Mr. J. B. Fagan read a paper before 
i the Society on ‘‘ The Art of Stage Lighting,”’ and I 
cannot do better, I think, than follow in his footsteps. 
The technical details of electrical wiring installations 
are hardly suitable for a paper such as this, and in any 
case can be obtained from textbooks. The history 
of stage lighting, on the other hand, is an interesting 
subject, but owing to lack of space and time I will 
content myself with quoting from Mr. Fagan’s paper : — 
‘. . . . Hitherto lighting has been used almost 
exclusively as a medium of illumination, and not as 
the artist uses his colours on his canvas for the purpose 
of creating a certain psychic condition on his public. 
In short, lighting has been a craft and not an art. 

To-day we must face it as both at once.’’ 

Since Mr. Fagan wrote his paper, great advances 
have been made, particularly in the perfecting of the 
gasfilled lamp of high wattage and in the design of 
lighting apparatus. Those interested in modern stage- 
lighting apparatus can visit the show-rooms of the 
various firms who specialize in theatre work, and the 
immediate object, therefore, of this paper is to consider 
the method of using the apparatus, both here and 
abroad, and to consider what changes we may expect 
to see in the future. 


The Architectural Form of the Theatre. 

The general tendency is for simpler forms, having 
good acoustic properties, and I should like to note in 
passing that acoustics may now be considered an exact 
science. 

There is the probability that in the future the pro- 
scenium frame will be modified or even abolished, thus, 
with the diminishing taste for realism, allowing better 
contact between audience and stage. 

(An examination of Norman-Bell Geddes design 
for a modern theatre will be of interest.) 

The abandonment of realistic production has resulted 
in elaborate experiments on the Continent, and to a 
very limited extent in America and England. Writers 
on the subject of the art of the theatre, seeking to create 
order out of chaos, have given these modern methods 
of production a series of high-sounding names such 
as:— 

Stylized realism. 
Expressionism. 
Constructivism. 
Scenic dynamism. 
Neo-realism. 


A masterly study of these experimental methods is 
iven in ‘‘ Twentieth Century Stage Decoration’’ by 
Bienes and Fuerst. 

It is significant that these authors in their concluding 
chapter come back once more to the fundamental. fact 
that the theatre can only live in the actor. 

It might be imagined that the stage machinery which 
served the old realistic melodrama and the like is no 
longer necessary. But, on the contrary, it is now of 
the greatest use for scene-shifting and scene-building 
purposes. With the newer three-dimensional plastic 
settings, quick changes ere only possible with some form 
of rolling or wagon stage, or other machinery, unless 
a very large staff is employed. 

The tendency for the proscenium to disappear and 
for the actor to return to the old fore-stage once more 
has resulted in the lights coming forward also, and 
nearly all theatres nowadays are using projectors in 
the auditorium. It is to be hoped that architects will 
make proper provision for these, so that they can be 
finctiatty concealed, though it is significant that among 
the advanced theatre directors there is an ever-growing 
feeling against any kind of ‘‘ illusion ’’ in production. 
In Germany one notices more and more that no attempt 


is made to prevent the audience from ‘‘ seeing the 


wheels go round.’’ Terence Gray at the Festival 
Theatre, Cambridge, has abandoned the use of the 
curtain in many of his productions, and scene changes 
are carried out in sight of the audience. These changes 
are done in silence, as a kind of drill, and the stage 
hands wear some sort of uniform. It should 
understood that the scenes in question are not realistic 
** sets,’’ but consist of some formalized arrangement 
of a symbolical or decorative nature. The lighting is 
usually reduced to a minimum for the change, and 
brought back to full intensity as the ensuing scene 
commences. 

Another general tendency is to provide as part of 
the general design some form of permanent background 
to the stage, which can be flooded with light or have 
projected upon it some design, and thus do away with 
the old back drops, with the painted landscapes and 
false perspectives, and especially with the overhead 
borders. Such backgrounds, known as cycloramas, 
artificial horizons, sky-domes (Kuppelhorizont) and so 
on, have been used in Germany and elsewhere for years, 
and in the first instance were designed for purely 
realistic effects—skies with moving clouds and similar 
natural phenomena. 


It is a curious fact that, whether stage lighting follows 
or leads fashions in production, all the most useful 
inventions and improvements have come from persons 
or firms whose one object is to create realistic effects. 
We find a statement in the catalogue of one of the 
leading firms of the world to the effect that :—‘‘ Stage 
illumination mus¢ render as faithfully as possible all 
the tones and moods of nature in order to perfect the 
stage picture and illusion.”’ 

I would rather say :—‘‘ Stage illumination must be 
so arranged as to be completely flexible and enable 
any producer with the minimum of time and expense 
to light a play in any manner he may desire, from the 
photographically realistic to the completely abstract.’’ 

The lighting should serve as the handmaid of the 
theatre and should be subservient to the action of the 
play and the art of the actor. It is very desirable, 
therefore, that both the master electrician and the pro- 
ducer should have the necessary training and ability 
to co-ordinate the lighting with the various other factors 
in a production so as to achieve an harmonious whole. 
Such electricians and producers are rare indeed. In 
Central Europe the 7égzsseur is frequently proficient in 
every department of the production under his direction. 

The value to the contemporary theatre of the back- 
grounds mentioned above is that they are useful for 
‘* general atmosphere,’’ and for giving a sense of space 
and distance, and that they both simplify and cheapen 
production when once’ installed, especially where fre- 
quent changes of programme are intended. They are 
also a very useful acoustic instrument. 

Under the long-run system prevalent in the West End 
of London, there may be good reason for not attempt- 
ing these methods and for sticking to the traditional 
form of closed-in stage with its borders overhead. But 
should we ever build a National Theatre, or should 
the Bill at present before Parliament enable municipal 
authorities to run theatres, I hope that the open type 
of stage will be used. While the cost of scenery in a 
West End production is a negligible item for a success- 
ful run, it is a grave charge for the repertory theatre. 
The Burg Theater in Vienna saves many thousands a 
year by the use of a cyclorama and a machine which is 
in the nature of a magic lantern and is known as the 
G.K.P. Projector. 

Members of the Society are familiar with an English 
invention of a similar kind, called the Mutochrome, 
which has been demonstrated at more than one meeting. 
Whereas the G.K.P. projector is now an article of com- 
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merce, the Mutochrome is only in use in small sizes in 
the studio. From experiments and tests which I have 
had the privilege of conducting with the manufacturers 
at the Festival Theatre, Cambridge, I can state that 
there is no great difficulty in the use of a full-size 
theatre Mutochrome. 


Modern Tendencies in Lighting Technique. 


Modern tendencies may be summarized under 
‘ flexibility’? and ‘‘ use of colour.’’ Again I would 
like to quote from Mr. Fagan’s paper : — 

‘One great producer, Mr. Granville-Barker, who, 
before the war, gave London a number of remarkably 
fine productions, failed, it seemed to me, completely 
in his lighting because he refused, except on very 
rare occasions, to employ coloured light. He seemed 
to be always trying to capture in the theatre the white 
light of day, and to have said to himself that tinted 
light is unnatural. 

But the white light of day is not to be captured, 
and its imitation is cold and anemic. Besides, day- 
light takes on the colour mood of the surroundings, 
only in the ether is it white, and tinted light is the 
only means we have of reproducing this in_ the 
theatre, as we have no illuminant powerful enough 
to re-colour the atmosphere by refraction. 

Therefore, though tinted light is unnatural, the 
effect of its use in the theatre is both natural and 
beautiful. All art is unnatural, and nature is not 
always beautiful. 

... .The day is not far off when we shall see 
the electrician an artist as well as a technical expert, 
seated at his switchboard like a player at an 
ad 
Those of us who witnessed a demonstration of 

Thomas Wilfred’s ‘‘ Clavilux’’ at the Queen’s Hall 
some years ago believe that in the not far distant future 
we may be able to witness colour music as we now 
enjoy sound music, as a thing quite apart from the 
stage play. In the theatre we now have specially 
designed floods giving us an almost infinite range of 
colour combinations obtained by the use of special 
colour filters, which give an approximation to the 
spectrum colours, and thus painting with light becomes 
a practicable possibility. Such floods are particularly 
suitable for the illumination of cycloramas and artificial 
horizons. 

For the lighting of the stage acting area, battens and 
floats are still largely used, but nowadays they should 
always be of the compartment type with some efficient 
kind of reflector such as silvered glass. Here again 
a system of colour mixing can be used, and a four-circuit 
system of red, blue, geen and white is far more efficient 
and flexible than the still popular red, blue, amber and 
white. Green is a colour which is most useful when 
used with knowledge, and whereas it cannot be 
obtained except by using a light or filter of that colour, 
the omission of amber is of very little importance, 
because yellows, ambers and oranges can be produced 
by mixing red and green. It must be admitted that 
at present, owing to the difficulty of making pure filters, 
these synthetic ambers are not so pleasing in themselves 
as that obtained direct through an amber medium, but 
they have a less harmful effect on scenery, costumes and 
make-up. My personal opinion is that this loss is 
negligible, because amber light should be used very 
sparingly in the theatre for general flooding of the act- 
ing area. Amber light has spoiled many a scene in the 
past. The old idea that amber gave a sunshine atmo- 
sphere was probably due to the great use of arc lamps, 
which required such filters to cut off their excess of blue 
light. Arcs are now rapidly disappearing, and with 
the new 20-kilowatt fan-cooled gasfilled lamps they are 
no longer needed even in large theatres. Gasfilled 
lamps give a light which, without any filter, is suitable 
for the sunshine atmosphere, and the effect on pigments, 
make-up, and costume is good. Very pale straw- 
coloured filters can be used if it is desired to take the 
‘“‘edge’’ off this white light. (Gasfilled lamps give 
in reality a yellow light, but if used with a filter to 
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produce true white the effect is very cold and flat, and 
this should only be done in special cases, ‘‘ spotting ”’ 
for instance, to bring out true natural colours.) 


General even flooding of the acting area is giving 
place to wzbalanced flooding with greater use of colour. 
For this purpose, instead of the usual inflexible battens, 
the ‘‘ unit type’’ is finding favour. The unit type of 
batten takes the form of any suitable support for the 
lamps, such as a metal tube having the wiring carried 
in troughing. Each circuit terminates in a plug socket 
so that the lamps to be used can be easily connected 
and disconnected and varied at will to suit the pro- 
duction in hand. In one case the whole batten may be 
made up of flood boxes used as if they were the com- 
partments of an ordinary batten. In another case they 
may be entirely filled by spots or focus lamps. Usually 
a selection of these lamps can be arranged to meet all 
ordinary requirements. With separate flood units 
great flexibility is possible, since the.angles of the floods 
can be variously adjusted so as to obtain the maximum 
illumination where desired on the stage without any 
hard defined edges. 


Where cycloramas are used as a background borders 
can, and certainly should, be dispensed with, which 
at once cuts out all but one batten—the front or ‘‘ con- 
cert’’ batten. These battens are replaced, if necessary, 
with acting area floods hanging over the stage and 
fitted with deep hoods which allow the lights to shine 
down on to the stage without spilling on to the cyclo- 
rama at the back. This is one of the greatest difficul- 
ies with cycloramas, that direct light, and consequently 
shadows, must never be allowed to fall on them. To 
prevent this, greater care has to be taken in directing 
lights upwards, downwards or diagonally, according 
to whether the source is float, batten, or wing light. 
For many of us this extra trouble of adjustment is more 
than compensated for by the elimination of the 
objectionable border. To the modern producer borders 
are like an everlasting Monday with washing on the 
line! 

Front lighting from the auditorium has already been 
mentioned so far as the fore-stage is concerned, but it 
remains to discuss the question of floats (or footlights). 
Many attempts have been made to do away with this 
very unnatural form of lighting, but so far without 
complete success. Floats should be used as a correc- 
tive to the principal lighting, avd never as a main 
source of illumination. When used in a theatre having 
a fore-stage, they can be arranged to disappear in a 
few seconds, leaving a perfectly flat stage, and this 
operation can be carried out during a performance by 
suitable gearing under the stage. 


Perhaps the best form of footlight of this type is one 
made in Germany. This float can be used for direct 
lighting in the ordinary way, or reversed so that the 
stage only receives indirect light from a white reflector, 
the lamps being below stage level. This particular 
example of indirect lighting is the only one I know of 
in the modern theatre. The famous Fortuny system, 
although giving the most magnificent results, has been 
found so expensive to run that it has been abandoned 
everywhere except in the Scala Theatre at Milan. 

In conclusion it will be seen that greater and ever 
greater flexibility is required in the theatre in all 
departments, and playwrights are refusing to write 
round the personality of a leading actor or actress, or 
to compress their play into two, two and a half or three 
hours, or into so many acts or scenes, with intervals in 
accordance with the licensing regulations. Instead they 
may demand of the theatre direction 50 scenes in one 
play, and as many as 20 without an interval. 


It is to face problems such as colour mixing and 
general flexibility that the electrician is demanding in 
his turn better systems of control. In Germany the 
electrician is frequently placed immediately under the 
front of the stage, next to the prompter, with a view 
of the whole scene through a window in the float. With 
the ever-increasing size of stage switchboards this is 
no longer a perfect solution, since the lack of space 
restricts the electriciap’s movements. Most people will 














32 THE 


suggest at once that the whole switchboard should be 
removed to some vantage point in the auditorium, but 
unfortunately this is not possible, owing to licensing 
and fire regulations. The newer schemes allow for the 
separation of the actual switchboard and dimmers and 
the control board, thus allowing the former to be 
packed away in any convenient position near the stage, 
and the control board to be placed in the orchestra or 
the auditorium or at any other point d’appui. So far 
as I know, the pioneer efforts in this direction were 
carried out in the Royal College of Music theatre. In 
this theatre the dimmers are worked by rams operated 
by oil under pressure. It is true that the control is at 


the switchboard itself, but there is no reason why the 
pressure pipes conveying the oil from the control valves 
to the dimmer rams should not be extended, so that 
the electrician can operate his switchboard from any 
position, say from the orchestra, or even from the back 
of the auditorium. © During the last year other systems 
of remote control have been suggested. 
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The existing methods of switchboard control are 
imperfect for the following reasons : — 

(1) The so-called pre-set boards only allow the pre- 
setting of switches and not of dimmers. 

(2) The mechanical interlocking of dimmer controls 
by master levers does not allow of movement at 
different speeds and in opposite directions, which 
is so necessary when using any system of colour 
mixing. 

The switchboard controlling modern stage apparatus 

should fulfil the following conditions :— 

It should :— 

(1) Allow control by one master electrician. 

(2) Allow instantaneous silent black-outs. 

(3) Allow dimmers (in every circuit) to be so con- 
trolled that any given number of them can be 
operated together at different speeds and, if 
necessary, in opposite directions. 

[Ax account of the discussion of Mr. Ridge’s paper 

wll appear in our next issue.—ED. | 








A Visit to the Zoological Gardens 


By the courtesy of Sir Peter Chalmers Mitchell, 
Secretary of the Zoological Society of London, members 
of the Illuminating Engineering Society paid a visit to 
the Gardens on the evening of January 16th for the 
purpose of inspecting the lighting of the Aquarium and 
the Reptile House. Lo some of the party this was their 
first visit to the Aquarium. The lighting is effected by 
quite simple means, but it is remarkably effective. The 
tanks receive illumination from daylight lamps in 
reflectors, concealed in a gallery behind the walls. The 
light filters down into the water in a remarkable way, 
every corner of the tanks being fully illuminated so that 
rocks and coral, fishes, anemones, etc., can be seen to 
perfection—very much better than is possible in an 
aquarium receiving general natural lighting in the old 
style. The room is maintained in darkness so that the 
illuminated tanks stand out like an illuminated shop 
window. The daylight lamps proved to be quite 
effective in the delicate colours of coral fish, etc., and 
many charming pictures were seen. Many difficulties 
had to be overcome in the lighting of these tanks, 
partly owing to the high absorption of light by the 
water and partly owing to the fact that it is possible 
to injure the colour of the fish by excessive light. These 
difficulties, however, appear to have been quite success- 
fully overcome and the authorities have every reason 
to teel pride in the arrangements. 


The Reptile House, which was next visited, is again 
lighted quite simply by overhead gasfilled lamps in 
reflectors, concealed from view. These are supplemented 
by overhead electrical radiators with conical reflectors. 
eatin elements are also embedded in the rock work, 
sand, water, etc., which become agreeably warmed. It 
was explained that most of these reptiles are accustomed 
to tropical conditions of sunlight. By the aid of the 
artificial lighting the hours of Sasiiah characteristic of 
their place of origin can be approximately simulated, 
and the combined influence of light and warmth is very 
valuable in enabling them to withstand the English 
winter. Most of the snakes, iguanas, etc., were in a 
quiescent state, but visitors were specially intrigued by 
a lively giant ‘‘ dragon ‘’—surely one of the most 
singular denizens of the Reptile House. 


The arrangements at present adopted in the Reptile 
House are likewise the result of careful experiments. 
Special heating naturally suggests itself as desirable, 
but the authorities, realizing that in England the 
animals were subjected to long periods of darkness, 
added light to heat, in the hope that they might be 
led to believe that they were back in the natural sur- 
roundings. Experiments were first made with lamps 
having quartz bulbs and with gore elements, and the 
temperature of the cages was carefully regulated by 
Then ordinary gasfilled lamps 


thermostatic control. 





were used and it has been found that under these con- 
ditions of warmth and light, resembling sunlight, the 
condition and health of animals has greatly improved. 
They feed more regularly and visitors cannot but be 
struck of the good results of the care devoted to their 
well being. 


A brief visit to the Monkey House completed the visit. 
Here, as usual, ‘‘a certain liveliness’’ prevailed. It 
was interesting to observe that the favourite perching 
spot for the monkeys was immediately under the lighting 
units. 


Mr. Boulenger, the Director of the Aquarium, 
accompanied by the Chief Electrician, welcomed the 
visitors, and Mr. E. L. Randall, one of the members of 
the Illuminating Engineering Society who has special 
knowledge of the lighting arrangements, also accom- 
panied them on their round. The grateful thanks of the 
Society are due ta these gentlemen, to the staff in 
attendance, and to the Zoological Society of London for 
permitting the visit to take place after closing hours. 





Some Aspects of Industrial Lighting 


A paper on the above subject was read by Mr. E. A. R. 
Werner (H.M. Superintending Inspector of Factories 
for the Midland Division) at a special meeting of the 
Illuminating Engineering Society held in Birmingham 
on January 24th. 

As usual an informal dinner was arranged at the 
Engineers’ Club prior to the meeting, at which Mr. 
D. R. Wilson, Mr. Werner and Mr. J. S. Dow were 
present to meet Mr. Anderson and other friends from 
the Birmingham area. Mr. D. R. Wilson presided at the 
subsequent meeting, which was held in the Assembly 
Room of the Chamber of Commerce, and commenced at 
7pm. The Chairman made a few introductory remarks 
emphasizing the need for consideration of the require- 
ments of the eye in industrial lighting, and Mr. Werner 
then delivered his paper, which was illustrated by 
numerous lantern slides. There was a good attendance, 
and the audience included a number of welfare super- 
visors and others associated with important manufactur- 
ing firms in the district. Amongst those who took 
part in the discussion were Mr. H. E. Walker (Chair- 
of the local E.D.A.), Councillor Wilson, Mr. N. B. 
Rosher, Mr. A. Lotinga and Mr. Baude. In the course 
of the discussion Mr. Dow mentioned the hope of the 
Society that a local branch would ultimately be estab- 
lished in Birmingham. 

A vote of thanks to Mr. Werner for his paper and to 
Mr. Wilson for presiding terminated the proceedings. 
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Street Lighting 
By J. F. COLQUHOUN 
(Lighting Engineer, City of Sheffield.) 
E erect lamps, light and maintain them, in order 
to make visible the streets and roads in which 


they are placed; more correctly, to make visible 
the stationary and moving objects on those roads. 


Intensities of Illumination and Efficiency of Work. 

Visibility is obtained on school bench, on office desk, 
or in the home by light falling on the object ; either light 
from the luminous source itself, or reflected light from 
walls or ceilings. The recommended intensity of that 
light is ‘‘not less than 5 foot-candles.’’ But this 
intensity is often exceeded. 

In the course of a test recently made in this country 
on the effect of increasing the illumination on type- 
setting, it was found that the work steadily improved 
up to an illumination of 20 foot-candles. Tests made 
by Dr. Luckiesh, in America, showed that when the 
intensity of illumination was increased from 0.4 foot- 
candle to 4 foot-candles, the speed of reading increased 
54 per cent. When the intensity of illumination was 
increased from 4 foot-candles to 16 foot-candles, the 
speed of reading increased 15 per cent. 

The greatest intensity of light I have seen in actual 
commercial work was at the Fisher Motor Body Works 
at Detroit, where they had a light intensity of 720 foot- 
candles on the motor bodies when they were being pre- 
pared for finishing. 


Illumination in Streets—A Contrast. 

The minimum illumination in the lowest class (Class 
H) of the British Standard Specification for Street 
Lighting is 0.01 foot-candle. There are many, many 
streets in this country where the minimum illumination 
is much below this figure. The problem of the street- 
lighting engineer is, therefore, to get visibility in a street 
with a light intensity of 1/500th that considered the 
minimum necessary to get comfortable vision in school, 
office or home. In anormal, fairly well-lighted residen- 
tial street extremely little visibility is obtained by 
direct light. A person walking along the footpath is 
seen as a dark silhouette before he passes the lamp, and 
then by direct light for perhaps five or six yards, after 
that he is seen by silhouette again until he reaches the 
next lamp, say, 60 yards away. 

It is true that in the higher categories of lighting, 
say, High Street or Fargate, a greater proportion of 
visibility is by direct light, but even there vision by 
silhouette is much the greater. Seeing by silhouette is 
likely to remain the method in artificially lighted streets. 
Finance dictates it. The effect depends not only on 
the intensity of the light you throw on the road surface 
but on the amount of light reflected from the road 
surface, or surface brightness as it is called, and 
we must so direct our light to get the best angles for 
that reflection. At the present time Fargate is lighted 
by 1,000-watt lamps, 40 yards apart, and 25 ft. high. 
The current consumption is g.I watts per linear foot of 
roadway. To get a minimum illumination of 5 foot- 
candles the lamp standards would require to be placed 
not 40 yards but 20 fee¢ apart, and to carry /wo 1,000- 
watt lamps; the current consumption would be approxi- 
mately 100 watts per linear foot as against nine at 
present. 


The British Standard Specification for Street Lighting. 
_ This specification is intended to classify street- 
lighting installations. It does not follow that an 
installation in a lower class is not so good as an 
installation in a higher class, just in the same way as 
a 6o-watt lamp may be just as good, or better, than 
a 100-watt lamp or 1,000-watt lamp. 

The specification states : — 

(1) Certain standards of illumination for the various 

classes or grades. 


* Abstract of a paper read before the Institution of Elec- 
trical Engineers (North Midland Centre). 
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(2) The minimum height at which the lamps can be 

fixed for each class. 

(3) The minimum height in relation to the distance 

between the lamps. 

There is a recommendation regarding the avoidance 
of glare, and an appendix giving a method of making 
an approximate estimate of glare. 

Not much comment has been made abroad on the 
mounting height of the light sources, nor the spacing 
of the lamps, but the adoption of minimum horizontal 
illumination as a standard has led to a great deal of 
criticism. At the meetings of the International Com- 
mission on Illumination in America last year it was 
necessary over and over again to emphasize that we 
did xo? accept the classes as standards of excellence 
or merit. They are, and are intended to be, merely 
‘* ratings ’’ or classes according to size, in the same way 
as we classify lamps according to their current con- 
sumption or motors according to their horse-power. 

A street-lighting installation can be defined in terms 
of illumination in various ways :— 

(1) The minimum illumination. 

(2) The maximum illumination. 

(3) The average illumination. 


All these measurements could be on the vertical plane, 
or the horizontal plane. 


Measurement of Horizontal Illumination. 

The minimum 4ozizonéal illumination is adopted in 
the British specification. Some of the arguments in 
favour of minimum horizontal illumination are :— 

(a) It is easily taken at the definite test points laid 

down by the specification. 


(6) It can readily be checked from time to time. 

(c) It ensures that all parts of the street are lighted 
to any given standard. 

(d) It lessens, if it does not eliminate, the possibility 
of harsh contrasts and deep shadows. 

(e) It tends to increase the mounting height of the 
lamps and to closer spacing, and thus auto- 
matically it helps to reduce glare. 


(f) The minimum is the weakest link in the chain 
of street illumination. If you ensure that that 
is up to any given standard then the rest is 
bound to be all right. 


The arguments against the use of minimum illumina- 
tion, or indeed of illumination at all, are largely based 
on the question of obtaining visibility by silhouette. 
The objects are seen as dark against a light background, 
or light against a dark background. Therefore it is 
said that the more ‘‘contrasty’’ the lighting is the 
better, and that average illumination forms a better 
standard. But in order to obtain a dependable average 
figure a great number of readings must be taken. The 
more difficult you make a test, the less likelihood is 
there of that test being carried out. 


Another argument against the use of minimum illumi- 
nation as a standard is that it will encourage the use of 
excesssively directive fittings which throw a beam of 
light along the street giving great uniformity of illumi- 
nation, but also great and harmful glare. A further 
objection is that the concentration of light on the road- 
way would leave the buildings in shadow. Other 
critics affirm that no measure of luminous intensity can 
be satisfactory, and that it is the brightness of the road 
surface which tells. Therefore, they say, let us classify 
according to surface brightness. 


Mr. A. K. Taylor, of the British National Physical 
Laboratory,in his paper to the International Commission 
on Illumination gives results of tests on the surface 
brightness of various road materials. Where the varia- 
tion range for illumination, maximum to minimum, was 
16 to I, the variation range for surface brightness when 
viewed at an angle of 87° was only 2.2 to 1 in the case 
of wood paving, and 3.1 to I in the case of sand carpet. 
Similar tests from America showed that where the 
illumination range was 46 to I, the brightness range 
was only 8 to 1. For other tests for macadam surface 
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the illumination range was 11 to 1, and the brightness 
range 1.5 to I. 


To take surface brightness as a standard is equivalent 
to specifying not the street lighting of a city but the 
city itself. One would need to say the road surfaces 
of that city shall have a high light-reflecting value; 
the buildings thereof shall be white, and the inhabitants 
thereof shall be arrayed in dark clothing, or, alterna- 
tively, the buildings shall be dark and the inhabitants 
arrayed in light clothing. 


The arguments for average illumination are not so 
easily dealt with. It zs true that sometimes an object 
at the point of minimum illumination is more clearly 
seen than in any other part of the street. It zs true 
that the distribution of light may be so arranged that 
at no point is there anything greater than the minimum 
illumination. It zs true that excessively directive fittings 
do create harmful glare, and that the clauses relating 
to glare, and the appendix, are recommendations only. 


But after all we wish this specification to be a useful, 
ractical instrument which, because it classifies, and 
use it can be put into immediate use, will help to raise 
the standard of lighting throughout the country. The 
demonstration in Sheffield in July of last year proved 
that it is well-nigh impossible to obtain absolute uni- 
formity in street lighting. The most uniform of the fifty 
lighting systems demonstrated gave 24 times more 
_ at the maximum point than at the minimum point. 
The most contrasty gave 62 times more light at the 
maximum point than at the minimum point. What zs 
the correct balance is a matter of opinion. I myself think 
there is little likelihood in actual practice of the lighting 
being too uniform, and that a contrast of more than 40 
is to be avoided. In order to show you how difficult it 
is to get absolute uniformity of lighting in a street 
let me give an example. The 60-watt lamps in our new 
Housing Estates are spaced on the average 30 yards 
apart. The light source is 11 ft. 6 in. high. There is 
19 times more light at the maximum point than at the 
minimum on the kerb. In order to get absolute 
uniformity of lighting at the same spacing we would 
require to put those 60-watt lamps 60 feet high, 
obviously an impossible and absurd thing to do. Fhe 
prevention of glare does present a difficulty. The study 
of the subject has not progressed far enough in order to 
allow definite laws, or principles, being laid down. 
Indeed it is difficult even to deine What glare is. 


Measurement of Glare. 

Research is being carried out in this country at the 
National Physical Laboratory and also in other 
countries to see if it is possible to find some means of 
measuring glare quantitatively. 

At the International Commission on Illumination 
meetings in America in September, 1928, the following 
tentative definition was given :— 

‘* Glare is the deleterious effect on the observer of the 
brighter portions of =he visual field.”’ 

It was felt that a statement of the various ways in 
which glare might manifest itself may help those who 
were to carry out the research. 

The statement is a follows : — 

(a) In its milder forms it may result in attracting 
the attention of an observer to the glaring source, 
and distracting his attention from the object 
which he would sormally view. 

(6) As the glare becomes more intense, it may produce 
a sensation of discomfort. 

(c) Prolonged exposure to such discomfort may 
produce fatigue. 

(d) The pupillary aperture may, as a result of glare, 

reduced below its normal value for the mean 


field brightness. 

(e) Glare may produce a reduction in the ability to 
perceive objects, up to a point where nothing can 
be seen but the source of glare. 

(f) Glare may produce perceptible after-images which 
interfere with vision. 
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(g) In the most intense forms of glare, injury to the 
eye may result. 

Some of these manifestations of glare may be different 

degrees of the same effect. 

It was recommended that research be carried out :— 

(a) On the relative effects on vision of surface area 
and brightness of a luminous source. 

(6) On the relation between angle of cut-off and glare 
in factory lighting. 

(c) On the glaring effect of fittings for the lighting 
of interiors in relation to different surface bright- 
ness of the fittings and to different angular 
distances from the lecsee point. 

(2) On the application of existing data on glare to 
the problem of automobile headlights. 

(e) Directed towards the collection and submission of 
data with a view to the quantitative estimation 
of glare, together with the suggestions arising 
out of the paper contributed by Messrs. Preston S. 
Millar and S. McK. Gray for the classification 
of research on glare under the four statements of 
its principal effects, viz: — 

(1) Decrease in ability to see. 
(2) Ocular discomfort. 

(3) Ocular fatigue. 

(4) Marred appearance. 


The research being carried out relating to glare 
applies to all forms of lighting, not merely street 
lighting. The resolutions passed at the International 
Meetings on Street Lighting were : — 

(a) ‘‘ In order to facilitate international comparisons 
of street lighting installations, to adopt as 
essential characteristics : — 

(1) The average horizontal illumination on 
the carriageway. 
(2) The minimum horizontal illumination on 
the carriageway. 
The plane of reference for both shall be 
the surface of the street.’’ 

(6) ‘‘ That the Secretariat Committee be asked to 
study whether it is possible to adopt a generally 
agreed plane of measurement of street illumination 
together with the adoption of a suitable type of 
portable photometer.”’ 

(c) ‘‘ That the National Committees be asked to 
study and suggest to the Secretariat Committee a 
practical test for defining and measuring the 
degree of glare and of visibility in street 
lighting.”’ 

(d) ‘‘ The Secretariat Committee to prepare a 
questionnaire for the collection of information on a 
certain number of public lighting installations 
representative of modern practice, the information 
thus collected by the Secretariat Committee to 
be communicated to the National Committees 
who have replied to the questionnaire.”’ 

(e) ‘‘ As an important characteristic of a street light- 
ing installation, to give the watts or cubic feet per 
hour and the generated flux in lumens per linear 
unit, or unit of surface of the roadway.”’ 


In passing let me say that the next meetings of the 
International Commission on Illumination will be held 
in Great Britain in September, 1931. The Commission 
will visit Sheffield, which is a great honour to us. 

The eye is a most wonderful organ, being able to 
maintain the same degree of sensitivity, for at least 
short periods, in illuminations of 1 foot-candle, and in 
illuminations of 10,000 foot-candles. But it is unable to 
maintain that sensitivity if it is subjected to violent 
changes in intensity of light. 


Motor-Car Headlights. 

In city street lighting, as has been seen, we have 
illumination as low, and lower, than .o1 of a foot-candle, 
and in these same streets we have motor headlights with 
a beam of anything up to 30,000 candle-power. More- 
over, even in particularly well lighted throughfares, one 
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constantly sees motorists using their glaring headlights, 
and thereby asking the eyes of all pedestrians and other 
motorists to accommodate themselves to such violent 
contrasts. There is a good deal of educational work 
required here. 


In this connection Mr. Colquhoun remarks :— 


‘ Now I do not like to prophesy at any time, nor on 
any subject, but I do believe that our children, or grand- 
children, will look back in utter amazement at the way 
we now abuse our eyes as individuals and as a 
community.”’ 


It is interesting to note, however, that all countries 
are not so backward or tolerant as Great Britain in the 
control of motor headlights. Since July, 1923, the use 
of headlights, where there is street lighting service, 
has been prohibited in France by the ‘‘ Code de la 
route.’’ There are laws against the use of headlights 
in New York, and they are forbidden in Vienna, and the 
same thing applies to the whole of Switzerland. 


A:sthetic Aspects of Street Lighting. 

In the course of the final section of his address, Mr. 
Colquhoun showed a variety of slides illustrating typical 
methods of street lighting. He remarked that the lamp 
standards, lanterns and fittings in practically all our 
towns and cities, with the exception of a few watering 
resorts, are designed with a view to cost and efficiency 
only. This was not always so in the past. Why should 
it be so now? He remarked that it was an amazing thing 
that in considering street lighting people seemed to lose 
all sense of proportion. In Sheffield, for example, they 
paid $d. per week per head for street lighting. 
Surely it was worth more than that! In some streets in 
American cities an attempt is being made to add to their 
architectural beauty by beautiful street lamps and 
lanterns. A good’ example is the new system recently 
completed in St.° Louis, where the effect in main 
thoroughfares has been described as ‘‘a lane of light 
without glare and without shadow,”’ the light from the 
lamps being reflected by the light surfaces of buildings 
and the street itself. 


Mr. Colquhoun concluded by quoting the following 
termination to the paper read by Dr. Luckiesh at the 
International Commission on I]]umination in 1928 :— 


‘In the foregoing discussion only a few main threads 
of the very complex subject of seeing have been followed. 
Certainly a science of seeing is being constructed and 
many of the foundation-stones are in place. Many 
researches are still necessary, and a great amount of 
work and ingenuity will be involved in interpretations 
of scientific data. We need knowledge, but that know- 
ledge is useless if left uninterpreted and unused. We 
need lighting specialists who see their opportunity and 
responsibility in a half-seeing world. A huge task is 
before us, but it is one in which we can be proud to do 
our part. What better way is there to add to the 
world’s progress than in utilizing the possibilities of 
lighting and vision in contributing to the greater 
efficiency, safety, comfort and happiness of mankind ? ”’ 








“* Moonlighting ” 


A somewhat new development in the United States 
is ‘‘ moonlighting,’ which may be described as a re- 
strained form of floodlighting.and aims at furnishing 
a subdued illumination of about the same value as full 
moonlight. ‘‘ Moonlighting’? has recently been 
applied to illuminate the exterior of the new Museum of 
 ‘neArts in Cleveland (Ohio, U.S.A.), and is considered 
{o give just the repose that is desirable in a building 
of this type. This is an aspect of floodlighting which 
deserves to be kept in mind in treating buildings of 
architectural distinction. In such cases the spectacular 
cect associated with relatively brilliant floodlighting, 
«s applied to commercial exteriors, might be considered 
Olt Of place. 
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Street Lighting Improvements 


in Sydney* 
By H. G. FALLON 


N commencing his paper the author remarks that few 
men are able to see more than one point of view 
completely. Hence, in these days of specialization 

the safest method is for the engineer to bring together 
the architects, the physicist and the manufacturer of 
equipment and others into consultation. 


This applies particularly to street lighting, where 
many difterent aspects need to be considered. In the 
original paper the author presents some comparative 
data for other cities in Great Britain and the United 
States, drawing attention to the high ratio of street 
lighting load to peak load in some American cities. 
Much attention is now being paid to the encouragement 
of the use of electrical appliances in the home. At 
least an equal amount of effort should be applied to 
the improvement of street lighting, which furnishes a 
most useful load for supply undertakings. The installa- 
tion of street lighting in newly made roads encourages 
more rapid development and secures new consumers. 
Street lighting, in tact, forms one of the best advertise- 
ments an undertaking can have, furnishes the best off- 
peak load and the surest source of revenue, and serves 
aS an important pioneer for new business. 

The value of street lighting is now measured largely 
in terms of visibility. ‘The eye interprets objects mainly 
by contrast. In streets the brightness of the background 
is usually of a much lower order than is usual in interior 
lighting. The contrast between source and background 
is greater and the danger of glare correspondingly 
increased. Another point of considerable importance 
is the desirability of avoiding bright lights ‘‘ within the 
field of vision.’’ By this term is usually understood 
an angle of 30° with the horizontal direction of view. 
This angle is necessarily determined by the mounting 
height and spacing of units. The spacing-height ratio 
is also an important factor in obtaining fairly even 
lighting on the roadway. 

An investigation into the conditions of street lighting 
in the city of Sydney was undertaken by the Electricity 
Department of the Municipal Council, in May, 1927. 
No such investigation had previously been undertaken, 
and the type of construction, network of mains, lighting 
units, etc., were much the same as in IQI5. 

A classification of streets was first made so that 
appropriate lighting might be provided according to 
the importance of the thoroughfare. These classes are 
based on the following divisions :— 

1. Intensive Lighting. (19.25 miles.) 

(a) Important intersections. 
(6) Squares and wide streets. 
(c) Special localities. 
2. Special City Lighting. 
(a) Central business streets. 
(6) Dense fast-moving traffic routes. 
(c) Ornamental streets of first importance. 
3. First Class Lighting. (37.5 miles.) 
(a) Secondary business streets. 
(6) Secondary traffic routes. 
(c) Mixed residential and industrial streets. 

4. Second Class Lighting. 

(a) Main roads. 
(6) Arteries to city boundary. 

5. Third Class Lighting. (31.5 miles.) 

(a) First class residential streets. 
(6) City residential streets. 
(c) Factory streets. 





* Abstract of a paper appearing in the Journal of the Institu- 
tion of Engineers, Australia, October, 1929. 
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6. Fourth Class Lighting. (48 miles). 
(a) Side streets. 
(6) Lanes and stairways. 


The total length of city streets is 136 miles. The con- 
ditions of illumination to be aimed at are summarized 
in Table I. In addition attention will be devoted to 
the following defects in existing lighting arrange- 
ments: (@) lack of illumination midway beween lamps, 
(6) glare and (c) unsatisfactory appearance from the 
decorative aspect. 

Attention is drawn to one or two special features of 
streets; for example, the presence of steel awnings rang- 
ing from 11 ft. to 20 ft. above the street surface, which are 
general in some parts of the city. Two methods of 
dealing with such thoroughfares suggest themselves— 
by centrally suspended lamps or by using awning 
brackets or pole brackets. Centrally suspended units 
would answer the purpose in most cases. They would 
not, however, be suitable for the area near the Town 
Hall, where something more ornamental is needed. The 
** awning bracket ’’ illustrated in the - ee paper, 
which seems to be a unique arrangement, offers the best 
solution of the problem. The majority of special city 
and first class streets will, however, be provided with 
centrally suspended units. This method has much to 
recommend it. Whilst the results from a lighting stand- 
point may not be quite so good as those from lamps 
placed oppositely at the same spacing, the installation 
involves only half the number of units and half the 
cable costs. On boulevards, which are lined by trees, 
it is the only practicable method. There should be no 
glare ts th the height of suspension is sufficient. 
The practice in Sydney is to suspend lamps centrally at 
25 ft. above street level. A special concrete standard 
fitted with an opal globe designed to take a 100-watt 
or 200-watt lamp has been designed for the lighting 
of parks. The height is only g ft., but the design is 
intended mainly for use where decorative appearance 
is of importance and there is little traffic. _ 

Special reflectors having a lip on one side have been 
designed to improve the lighting of side streets. The 
lip, whilst giving the desired directive effect down the 
street, can also be used to protect verandahs or front 
rooms from direct access of light. 


TABLE I 
SYDNEY STREET ILLUMINATION VALUES. 
EXISTING AND RECOMMENDED. 











| Existing Recommended 
pe ~ ae oe | 
Class Street Size Aver. | Illum. | ft. cd. | Size | Aver. | Ilum. | ft. cd. 
Examples | Lamp | spac. -—-——- ——— —| Lamp | spac. |}————-|—-_—_— 
Watt ft. Max. Min. Watt | ft. | Max. | Min. 
Inten- | George St.,| | | 
sive | W. | 750 | 120/ 3°0 | 0-02 | 750/ | 100 3°0 0-3 
Martin PI. | | 250 500 
Central Sq.| } 
sonia < a eon , _ co enna 
Special Pitt St. | 750 | 200/ 370 | 002 500 120 | Io ovr 
City | George St.| | 300 | 
College St.| | 
1 | Sussex St.| 750 300/ 370 0°02 §00/ | 160 | 0-7 0°07 
Harris St.| 500 | 350 300 | 


2 P’matta | | 
Rd. | §0 300/ 0-3 0-001 300 250 0°5 0°05 

















(Mosman) 
3 | KippaxSt. 200 | 200/ | 0-6 | 0-001 300/ | 200 | O-4 0°04 
Vict’riaSt.| c.p. | 400 200 | 
| (Potts Pt.) 
4 | Side Str’ts} roo 150 03 0-001 | 200, 150 03 «Oo 
| Lanes cp. | | or 
50 | | 100 
| cp. | | | | 





In the concluding portion of the paper special 
reference is made to the desirability of totally 
enclosed street lighting units, which should be 
dust and moisture proof. This feature is con- 


sidered essential in the Australian climate. It 
is believed that non-ventilated units can be designed to 
eliminate undue rise in temperature—and it is remarked 
that even if the lamp-life could be doubled by ventila- 
tion this would be of little avail if the inside surfaces 
of the glassware rapidly become clogged with dust and 
dirt. Another important feature in connection with 


February, 1980 


refractor units is ability to alter the position of the 
lamp filament relative to the refractor. Focal distances 
of British and Continental lamps may still vary 
materially. A variation of + }in. is not uncommon. 
As } in. difference in focussing adjustment may cause 
the refracted beam to be raised or depressed by 5°, 
the necessity for accurate focussing is apparent. The 
focussing device must be simple and definite, so that the 
patrolman may be able to reset each time he replaces a 
lamp, preferably without the use of tools. For pendant 
units a small brass chain and tab in which three holes 
were drilled indicating the position for 70°, 75°, and 
$o0° maximum beam from the vertical has proved most 
satisfactory, the lamp and socket being raised or lowered 
by turning a milled head screw inside the canopy. For 
post top units, the device adopted is exterior. The 
operation is similar to the arrangement for the wick of 
an oil lamp, and is provided with a locknut to fix the 
position. Marks on the outer globe or the refractor 
can be provided for the angles desired. Adjustment is 
then made with the unit alight. The actual beam in 
this case is brought opposite the mark on the globe 
without removing any part of the unit. 

The weight of lighting units is of some importance. 
For suspended construction, the unit should be between 
30 lbs. and 40 lbs., to prevent swinging abnormally on 
windy nights. With steel awning brackets the weight 
of equipment should be reduced to a minimum, while 
with concrete standards or pole brackets the weight 
is of little consequence. All metalwork should be 
thoroughly protected against corrosion, many parts 
being of necessity non-ferrous. The globe and refrac- 
tor ring in the pendant units is of aluminium, the globe 
band of hard copper, screws of brass, or galvanized iron 
when internal, suspension eye and canopy of cast iron. 

A test for the diffusing globe’s resistance to heat 
variation was specified and is as follows :— 

After the glassware has been under normal working 
conditions for one hour the light source shall be 
removed, and within 30 seconds of this removal the 
glass shall be totally immersed in water by plunging 
vertically. The temperature of the water shall be 
10° C. Clamping screws and fittings (if any) shall 
be slack throughout the test. 

With regard to the selection of glassware with 
diffusing properties, it was specified that the brightness 
in any direction between horizontal and 30° below a 
lighting unit with refractor and 500-watt lamp must not 
exceed seven candles per sq. in., which corresponds to 
just over 1,000 candles per sq. ft. 


Ultra-Violet Radiation from the Sun and 


from Heated Tungsten 
A study of the above subject is contributed by Dr. 
W. E. Forsythe and Frances Christison to the General 
Electric Review (U.S.A.). The accompanying table 
summarizes the conclusions of the authors. It is re- 





| Ultra-violet energy 





ee oe, | falling on a cm.? of 
jon | Energy | Surface (milliwatts) 
Source (Foot- | (Milliwatts. | Between 
| candles) | per cm?) | Below 0-31 and 
| | 0-325y 0-29u 
Sun | atm... ..| 8,540 | 107 0:26 0-024 
1-07 atm. cs 7,900 | 97-6 | 0-21 0-019 
1-5 atm. ... 4,940 | 64:0 | 0-07 | 0-0041 
2-37 atm. ..| 2,415 | 33-9 | 0-010 0-00017 
500-watt tungsten) | | 
lamp, 1,000 hr. life, 71 4-00 0-0013 0- 00044 
500-watt tungsten) | 
lamp, 100 hr. life) 87 | 4-00 | 0:-0017 0- 00060 
900-watt movie... 292 | 9-2 | 0-0076 0-0028 
Tungsten arc el 544, || «=o11-4 S| (0-080) | 0-008 


marked that the ultra-violet energy between 0.29” and 
0.314 from the 500-watt tungsten-filament lamp operated 
at 100 hours’ life compares favourably with that from 
the sun on the basis of equal total energy. Some arti- 
ficial illuminants indeed, judged on this basis, are much 
richer in ultra-violet energy than sunlight. But the 
intensitv of solar radiation in midsummer is very 
considerable. 
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New Methodsin Interior Lighting 


OST people must have been struck by the change 
M which has developed in methods of interior light- 
ing during the last few years. It is not only that 
the actual illumination is better, but one sees much more 
evidence of originality. In the accompanying two 
illustrations we show two examples of up-to-date 
methods, for which we are indebted to the courtesy of 
Holophane Ltd. One installation is in a public school, 
the other on the railways-——both cases where conserva- 
tism in lighting might perhaps have been anticipated. 
In going over some of the leading schools the author 
has been struck by the introduction of new methods. 
At one time, though many of the big halls were imposing 
in architectural design, the lighting was almost 
invariably antiquated. But in the halls and chapels of 
public schools of to-day one finds examples of skill 
and originality. The striking picture of the ‘‘ Big 
School ’’ at Christ’s Hospital (Fig. 1) shows an effective 
example of concealed lighting. With a view to improv- 
ing the acoustic properties of this hall, the task of 
treating its interior with special sound-absorbing tiles 
was recently undertaken. The opportunity was seized 
of doing away with the pendant fittings which formerly 
obscured the view of the platform. Concealed lighting 
in the windows. has now been substituted, with the 
result shown in the picture. Holophane floodlighting 
units equipped with special diffusing lenses and standard 
gasfilled 500-watt lamps were adopted. This night 
photograph illustrates the pleasing effect, the good 
diffusion, and the absence of glare. 


Our second illustration shows the lighting of the new 
Epsom Station booking hall, which has been dealt with 
by the Southern Railway in a highly enterprising 
manner. [Illumination is received from the laylight 
incorporated in the ceiling, which is approximately 15 
ft. square. Daylight illumination is obtained from a 
lantern roof mounted above this space; artificial light- 
ing is furnished by nine 300-watt gasfilled lamps in 
Holophane Stiletto reflectors, which are arranged 15 ins. 
above the laylight, the latter being furnished with 36 
diffusing glazed glass panels. The sources of light are 
thus completely concealed from view, and the distribu- 
tion of light by natural and artificial light is very 
similar. In a railway station booking hali a clear open 
space in which people can assemble is obviously 
desirable, and the freedom from pendant fittings is a 
distinct advantage. We understand that this same 
method of lighting has since been extended to other 
new station buildings, including Wimbledon Chase 
Station on the new Sutton-Wimbledon line and the new 
terminus station at Eastbourne. 

_ These two instances are typical of many novel lighting 
installations which are now being carried out by leading 
firms interested in illuminating engineering. In other 
fields of work, theatres, kinema palaces, etc., develop- 
ments may appear more striking to the eye, but even in 
less spectacular directions improvement in design is 
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Fic. 1.—Concealed Lighting in the ‘‘ Big School,’’ Christ’s Hospital, 
Horsham, 
continuous. If one looks back at the conditions pre- 


vailing before the war one can see that the change for 
the better is very marked. 





HCLOPHANE 


2.—Illumination from an Artificial Skylight in the new Epsom 
Station Booking Hall—a novel installation. 


Fia. 





Personal 

We understand that Mr. Hugh S. Allpress, senior 
assistant to the chief engineer of Holophane Ltd., is 
about to take up a new position with the Credenda 
Conduit Co. Ltd., where he will take charge of a new 
department for illuminating engineering appliances. 
Mr. Allpress has been associated with Holophane Ltd. 
for seven years, and has been responsible for a number 
of patents which the company has developed. He has 
frequently taken part in meetings of the Illuminating 
Engineering Society, and members will join us in wish- 
ing him every success in his new work. 
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How Much Light ? 


N interesting survey under the above title was 
recently contributed by Messrs. F. W. Smith, E. E. 
Free and A. S. Allen before the New York section 

of the American Institute of Electrical Engineers. The 
main intention was to form an approximate estimate 
of the present percentage saturation of the United States 
in artificial light, similar to the corresponding estimates 
prepared for vacuum cleaners, electric refrigerators and 
other conveniences. The estimate in this case can, 
however, only be approximate, firstly because the exact 
levels of artificial illumination required for various 
purposes are still a matter of dispute, and secondly 
because accurate data are not available for the average 
daily hours of ‘‘ eye-work ”’ of the average man. 

In preparing these estimates it was necessary to 
assume a statistical entity, ‘‘ the American family,’’ and 
to divide up the activities of its various members so 
far as artificial light is concerned. These activities may 
be broadly classified as follows :— 

1. Those requiring work illumination; that is, 
reading, writing, sewing, kitchen work, office 
work, skilled factory work, salesrooms in stores, 
etc. 

2. Those requiring social cllumination; that is, eating, 
dressing and undressing, social activities at 
home, office reception rooms, unskilled factory 
work, places of public assembly such as hotel 
lobbies, etc. 

3. Those requiring w7élity dlumination; that is, halls 
and passages in homes, storage rooms and 
warehouses, factory yards and passages, city 
streets, etc. 


The criteria for these three classifications are roughly 
as follows: For work illumination the criterion is an 
amount of light sufficient for rapid and accurate reading 
of ordinary newspaver tvpe (7 point) at the usual reading 
distance of approximately 18 inches and without notable 
eye-strain on the normal eve. For social illumination 
the criterion is what might be called the conversational 
lighting level: that is. the amount of light necessary to 
recognize without . difficulty the facial expression of 
another person at a distance of 10 to 15 feet. This is 
approximately equivalent to the light necessary to 
recognize the faces and spots of vlayine cards with ease 
at the average distance of a table top from the player’s 
eye. For utility illumination the criterion is the lighting 
level necessary for recognition of the identity of a 
reasonably familiar person at a distance of 15 to 20 feet. 


Lighting levels necessary to produce these three 
degrees of effective illumination are then computed, 
taking into account four different grades of lighting, 
ranging from the lowest levels believed permissible for 
good practice up to the highest which conceivably might 
be advisable. These four grades of lighting may be 
specified as follows : 

1. Minimum ‘‘ good practice ’’ according to present 

lighting standards and ideas. 

2. The minimum level recommended by this group 
of inquirers, under existing economic conditions, 
and taking into account both present-day 
lighting engineering and the physiologic charac- 
ters of the human eye. 

3. The level of what might be called the greatest 
economic advantage; that is, the lighting level 
beyond which further increases in light probably 
would not produce increases in health or efficiencv 
consonant with the increased cost. This. it is 
obvious. is the economist’s ‘‘ point of diminishing 
returns.” 

4. The maximum level desirable from considerations 
of eye physiology only, without reference to 
economic considerations or to engineering 
practicability. 

The fundamental lighting level necessary for good 
seeing by the average human eye under any specified 
conditions might be determined theoretically in any 
or all of six different ways :— 
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1. Experiments on visual acuity at different levels 
of illumination; acuity being measured by the 
standard eye-test charts, by accuracy in perceiv- 
ing special test objects, by accuracy of perceiv- 
ing vernier readings, or in others of the numerous 
laboratory methods which have been suggested. 


2. Tests of ‘‘ work samples’? under experimental 
conditions ; for example, the accuracy of reading 
printed type, or the accuracy and speed of type- 
setting, being determined at different illumina- 
tion levels. 


3. Experience under actual working conditions; for 
example, data work-output, mistakes, spoiled 
work, etc., in actual factories or offices under 
different levels of illumination, all other condi- 
tions being kept as nearly identical as possible. 

4. Figures now accepted by experienced lighting 
engineers as ‘‘ good practice’’ levels; it being 
reasonable to assume that these figures indicate 
the average experience of competent lighting 
experts tempered by practical considerations. 


5. Computations from the characteristics of the light- 
perceiving elements (rods or cones) in the retina 
of the eye; the basic theory being that these 
elements probably differ among themselves in 
sensitivity to light and that ideal illumination 
should provide enough light to allow virtually all 
of them to operate, so that visual efficacy may be 
as great as possible. 


. Comparison with average outdoor lighting levels 
in daylight; under which it is reasonable to 
assume that the human eye evolved and which 
the eye reasonably might be expected still to 
require for best seeing. 


The application of these methods, however, especially 
in regard to the ‘‘ maximum level ’’is by no means easy. 
Reference is made first to the classical experience of 
Koenig (1897) and the similar but more comprehensive 
tests conducted recently by Luckiesh and others. All 
such experiments indicate that acuteness of vision 
increases rapidly with increases in illumination up to 
between 10 and 20 foot-candles. Thereafter there is a 
smaller but still material increase up to 100 foot-candles, 
and possibly for yet higher levels. 


Amongst the ‘‘ work sample ’’ tests reference is made 
to the careful experiments of the Illumination Research 
Committee in England showing a marked increase in 
accuracy and output for typesetting with illumination 
increasing up to 20 foot-candles. Two French investiga- 
tors, Faillie and Marinot-Legarde have studied type- 
writing in a similar way. Their experiments likewise 
showed an increase in efficiency up to 25 foot-candles. 


Tests under actual operating conditions, whilst 
showing the advantages of better illuminations, are not 
usually carried to illuminations high enough to be useful 
in determining the saturation point. Thus the oft-quoted 
Post Office experiments on mail sorting were carried up 
to less than 11 foot-candles. Up to this point increases 
in speed and accuracy were obtained and the eye strain 
was less at the higher levels. 


Judging on the basis of ‘‘ good practice’’ it would 
seem that for many operations values ranging from 15 
to 30 foot-candles are recommended, whilst for a few 
tasks such as engraving or watchmaking between 50 and 
100 feot-candles has been recommended. 


There exist few data derived from study of physio- 
logical optics on which to base the determination of the 
ideal illumination. Some work of Professor Hecht is 
quoted, and the inference is drawn that at least 100 
foot-candles is necessary. Conclusions may also be 
drawn from the average intensities available from 
natural jighting. On this basis it would seem that 
man’s eye has probably been developed for accurate 
seeing at illumination levels between 100 and 500 foot- 
candles. 


The conclusion the authors draw is that for best 
seeing ideal illumination is not less than 30 foot-candles 
and is probably over 100 foot-candles. On the basis 
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of Hecht’s and Koenig’s data the ideal value might be 
set at 300 foot-candles for any kind of fine work. 
Taking one consideration with another the authors 
suggest the values indicated in the following table :— 
TABLE I 
SUMMARY OF ASSUMED LIGHTING LEVELS FOR GOOD SEEING, 


IN FOOT-CANDLES 
Activities Requiring : 
Work Social. Utility, 
Illumination Illumination Illumination 


Minimum ‘“‘good practice’’ 


present at eos pee 15 See 5 eee 3 
Minimum recommended 

levels row ss a. ee 10 oe 5 
Probable levels of greatest 

economic advantage ... 50 ae 15 ios 5 
Possible desirable levels 

from eye considerations 

only se ‘ .- 300 3 50 - 30 


It is not necessary to reproduce in detail the procedure 


by which the nature and the needs of the “‘ average’ 


American family ’’’ are determined. It is considered, 
however, that there are in the United States probably 
about 26 million families, with a statistical average of 
4.69 persons. This last number is subdivided in accord- 
ance with the estimated percentage of the population 
who are respectively infants, school children, working 
adults and housewives, and an effort is made to compute 
the ‘‘ daily person hours,’’ during which work illumi- 
nation, social illumination, and utility illumination are 
needed for each of these four groups. From this stage 
it is not difficult to calculate the ‘‘ light-hour needs ”’ 
of the average family and to deduce the corresponding 
consumption of electrical energy per annum. The latter 
item reaches gigantic figures, such as 66,090 millions of 
units per annum for ‘‘ minimum good practice,’? and no 
less than 778,900 million for possible desirable levels 
from eye considerations only.”’ 

The present consumption of electrical energy for 
lighting in America, large as it is, falls far short of these 
figures. The present consumption is estimated at about 
20,000 million units per annum. By the aid of this figure 
the ‘‘ saturation ’’ is determined as follows : — 

TABLE II 


APPROXIMATE PERCENTAGE SATURATION IN ARTIFICIAL LIGHT, 
ON DIFFERENT BASES 


Per cent. 
Minimum good practice at present en ee oo ae 
Minimum recommended levels... ne sus 17 
Probable level of greatest economic advantage sss ES 


Possible desirable levels from eye considerations only 3 


Evidently, even in the United States, saturation, 
so far as artificial light is concerned, is believed to be 
still distant. One imagines that if similar assumptions 
in regard to illumination requirements were made, the 
percentage of saturation in this country would stand at 
considerably lower levels. 








Sheffield Hlumination Society 


The 1930 session of the Sheffield Illumination Society 
opened with a reunion at Stephenson’s Restaurant, on 
the 20th January. Mr. J. F. Colquhoun, founder and 
Hon. President of the Society, who presided, referred 
to the increase in membership, which had now attained 
105. He also mentioned that all the papers for this 
session are to be given by members of the Society, and 
not by visitors, as was formerly frequently the case. 
Mr. Colquhoun was supported by the President (Mr. G. 
Sayer) and the immediate Past President (Mr. W. 
Hughes). . 

Over 100 members and friends subseauently enioyed 
a concert given by Misses M, and E. Twigg. Miss P. 
Tones, Messrs. G. Wilson, R. Parker and C. Kemshall. 
Ventriloquial items and humorous musical sketches were 
presented by Mr. Stan. Hatton. Mr. E. Marrison acted 
as accompanist. 

After the concert refreshments were served in the 
lower hall of the restaurant, and the evening terminated 
with a whist drive, the M.C.’s being Messrs. P. Twigg 
and W. Newcombe. Mr. J. F. Colquhoun presented the 
prizes. - 2s 
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“The Colorama ” 


The “‘ colorama,”’ a device which is intended to vary 
decoration by painting in coloured light, was recently 
exhibited before about 2,000 illuminating engineers in 
the new ballroom of the Hotel St. George, in Brooklyn 
(U.S.A.), which occupies more than 9,500 square feet 
of floor and is one of the largest in the country. The 
colorama may be likened to an organ on which a 
symphony of light is played. It makes possible thou- 
sands of colour changes on combinations and patterns 
on walls painted plain white and devoid of ornament. 
These colours and patterns remain stationary or are 
merged continuously by means of a remote board con- 
trolling more than 7,000 lamps of various colours con- 
cealed in coves and recesses in the walls and ceiling. 
It is stated that so far more than 1,200 combinations 
and colour effects have been obtained and that a new 
colour scheme on all four walls and ceiling could be 
produced every fifteen seconds. (We do not imagine 
that such a giddy sequence of changes would be 
demanded in practice!) The first installation required 
over half a million watts and cost 150,c00 dollars to 
install. The effect is best when daylight is excluded, 
but it is thought that the colorama can be successfully 
used as a supplement to natural light. One would 
imagine that it would find application mainly in ball- 
rooms and places of entertainment. Mr. F. J. Cadenas, 
one of the originators of the scheme, believes that it 
has also possibilities in the home. ‘‘ Colorama may 
produce elephants and clowns, and stick-juggling seals 
standing still or moving around the border of nurseries. 
These may be changed instantly to neutral tints for 
meal times and the story hour.’’ Evidently the enter- 
tainment of the child of the future is likely to become 
a somewhat elaborate and costly matter. 
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Architectural Lighting 


HE subject of Architectural Lighting, which was 

dealt with very ably by Mr. Waldo Maitland in a 

paper read before the Illuminating Engineering 
Society in the early part of last year,* has now been 
treated in one of the series of handbooks issued by the 
E.L.M.A. Lighting Service Bureau (No. 8). In the 
introductory section it is remarked that illuminating 
engineers were first preoccupied with numerical data 
and calculations. Installations were judged mainly 
in terms of “‘ efficiency,’’ interpreted in a somewhat 
narrow sense, and as light at that time was more costly 
than at present every effort was made to secure the 
necessary illumination with the minimum consumption 
of energy. At a somewhat later stage fuller recognition 
was paid to the needs of the eye. It was recognized, 
for example, that even an “ efficient ’’’ installation in 
the engineering sense did not answer if the ‘‘ seeing 
power ’’’ was not good. In particular the vital impor- 
tance of avoiding glare, even if some sacrifice in 
efficiency was involved, was better understood. 


To-day a new stage is being approached and there 
is a fuller conception of the possibilities of light as a 
decorative medium and as an aid to beauty. This 
conception is illustrated in “‘ architectural lighting ”’ 
-—a term which covers somewhat diversified effects but 
is chiefly understood to apply to installations where the 
lighting appliances form an integral part of the archi- 
tectural design. The preliminary sections of the book- 
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Fic. 2.—An example of Indirect Lighting in the First-Class Tea Lounge 
of a Liner (the “ Ile de France ’’). 


let before us contain data on types of lamps and 
equipment necessary for light control. Various devices 
usual in architectural lighting, such as those adopted 
for luminous panels, cornice lighting, and luminous 
columns, beams, lintels, etc., are illustrated and de- 
scribed. A brief survey is also included of materials, 
both translucent and refiecting, which are available in 
great variety. 

The excellent series of examples of architectural light- 
ing contain many which will be new to our readers. 
In Figs. 1, 2 and 3 we reproduce three typical views. 
Shop interiors and exteriors and restaurants and places 
of entertainment naturally figure prominently, as in 
such cases there is not usually great concern about 
expenditure on lighting nor its efficiency provided the 
necessary artistic or striking effect is obtained. One 
recent development which is now becoming quite usual 
is the lighted canopy, an example of which is shown in 
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Fic. 1.--Lighted Canopy—a modern development. 
Fig. 1. There can be no question of the ‘‘ drawing 
power ’’ of this device, and the supplementary diffused 


illumination provided affords a useful supplement to 
public lighting. In Fig. 2 we have a somewhat unusual 
case, the introduction of a novel form of indirect light- 
ing in the tea lounge of a liner. The lighting units 
are concealed in six large Sévres vases. The light is 
diffused downwards by the ceiling and a very pleasing 
effect is produced. 


Our final illustration, Fig. 3, shows a method of 
indirect lighting which is fairly familiar, but which is 
capable of giving exceedingly effective results. This 
is a mode of lighting which may be used with advantage 
in public buildings—a class of interior which offers a 
particularly interesting field for architectural lighting 
effects. There is a view of the architectural lighting 
demonstration room of the Lighting Service Bureau, 
which is designed to show the effect of a considerable 
variety of architectural lighting devices. Other illustra- 
tions 1n the handbook illustrate novel lighting methods 
applied in the theatre, the cinema and the home. Ex- 
terior lighting of places of entertainment (such as that 
adopted, for example, outside the Titania Palast) may 
assume highly novel forms. At the same time one is 
disposed to agree with the remark in the introduction 
to this handbook that some degree of restraint is 
necessary. ‘‘ Whilst we should not be afraid of experi- 
menting with new ideas, there is sometimes a tendency 
to aim at originality for its own sake. In the case of 
buildings of architectural distinction the light should be 
unobtrusive and should blend with the architecture. 


One of the greatest services rendered by modern light- 
ing is to serve as a handmaid to architecture.’’ 





Fic. 3.—A pleasing example of Indirect Lighting of Domes in Assembly 
Halls. 
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Church Lighting 


N article on ‘‘ Church Lighting ’’ in the current issue 
Av the Kandem Quarterly Review contains some 
sound hints on procedure, and several interesting 
and unusual installations are described. Importance is 
attached to restraint in lighting the ‘‘ House of God.’’ 
Glitter and hard shadows should beavoided. The illumi- 
nation should serve two purposes, to meet the needs of 
the congregation and the preacher and to reveal the 
interior of the church. Concealed lighting of the choir 
and altar, which is illustrated in Fig. 1, is now becom- 
ing usual. Such additional lighting helps to concen- 
trate the attention of the congregation, and it can be 
applied without becoming too theatrical or spectacular. 
In ancient churches some care must be exercised in 
order to avoid incongruity. But in moder buildings 
more original methods may sometimes be used. iN 
good example is furnished by a church in Frankfort 
(Fig. 2) where a sunlight effect is aimed at by means 
of ‘‘Kandem’’ asymmetric mirror units concealed 
behind artificial windows. A _ sketch showing the 
application of these units is reproduced in Fig. 3. In 
Fig. 4 we have a charming example of indirect lighting, 
similar units being here mounted at the apexes of the 
pillars. The effect is stated to be very pleasing and 
there is no sense of monotony, the light streaming from 
the pillars as though they supported a species of torch. 
We are indebted to Messrs. Korting & Mathiesen 
Electrical Ltd. for the three effective illustrations 
accompanying this note. 
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Fig. 2.—An original lighting scheme adopted in 
a recently built church in Frankfort. 
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Fia. 3.—Showing method 
of mounting the lighting 
units illustrated in 








Fic. 1—An interior view of St. Mary’s Church, Isleworth, 
showing effective concealed lighting of the choir and altar. 


Whilst it may be admitted that very elaborate and 
striking methods of lighting are not, in general, in 
harmony with the requirements of a place of worship, 
supplementary illumination may be of benefit in aiding 
the preacher in holding the attention of the congrega- 
tion, whereas glare and other bad features distract the 
mind and prevent the church effecting its object. Also 
it is surely expedient that the lighting, whilst unobtru- 


sive, should enable the interior 
of a fine church or cathedral to 
be fully revealed by night as 
well as by day. In 
cases unsuspected beauties, in- 
conspicuous in the feeble natural 
light entering through stained 
glass windows, have been re- | 
vealed by artificial light. | 


some 


ig. 2. Fic. 4.—An original scheme of indirect lighting. 





Twentieth Annual Exhibition of the 
Physical Society and the Optical Society 


The above exhibition, which was held at the Imperial 
College of Science and Technology during January 7th 
tooth, was as usual devoted mainly tooptical appliances, 
though a few portable photometers such as the Holo- 
phane Lumeter, the Luxometer, etc., were on view. 
The section of chief interest in connection with photo- 
metry was that devoted to Research. 

The display of the Gas Light & Coke Co. contained 
a new angle-measuring device for street photometers 
aid a new photometer, utilizing a caesium cell, giving 
Cirect readings of the candle-power of gas mantles. 
Photo-electric devices also figured largely in the exhibit 
of the research laboratories of the General Electric Co. 
ltd. Photo-electric apparatus was shown in the action 
for the rapid determination of polar curves, the measure- 
ment of colour temperature or lcieaaanse output of incan- 
descent lamps, and the measurement of absorption of 
light by lamp bulbs. A photo-electric device for controll- 


ing street lamps was also on view. Another interesting 
item in this exhibit was the “‘ built-in’’ lighting unit 
forming an integral part of a spot-welding machine. 
This idea seems likely to be applied to other forms of 
complicated machinery. Yet another photometric 
device was the integrating reflectometer shown by Mr. 
J. S. Preston, in the National Physical Laboratory 
exhibit. The apparatus furnishes a _ convenient 
means of determining the total reflection factors of 
various surfaces, such as white paints for photometric 
integrators. The method is to a large extent indepen- 
dent of the diffusing properties of the surface under 
test. 

The display of the British Thomson-Houston Co. 
Ltd. was devoted to hot-cathode mercury-vapour recti- 
fiers and the mercury-vapour triode thyraton. In 
viewing the light from the former a curious effect is 
seen. If looked at directly no pulsation of the blue 
light is visible, but if the light is allowed to fall on the 
peripheral region of the retina the rectifier can be seen 
blinking rapidly. 
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Manchester Smoke Abatement Exhibition 
Fine Display by the Gas Industry 


(Communicated ) 


HE Smoke Abatement Exhibition, organized by 

the Daily Dispatch, held at the City Hall, Man- 

chester, from November 5th to 16th, enabled the 
Smoke Abatement League of Great Britain to drive 
home among the people around Manchester the need 
to clean our skies and thereby increase the health of 
the community. : 

There were many attractive exhibits, but one of the 
most outstanding was that arranged under the control 
of the Lancashire and Cheshire Gas Exhibit Committee. 
The object of the Lancashire and Cheshire Gas Exhibit 
was to portray to the general public the part played by 
the gas industry in the national campaign against the 
ravages of the smoke nuisance in the big cities and 
towns of Great Britain. The exhibit was a co-operative 
one and made by the combined efforts of the leading 
gas undertakings of Lancashire and Cheshire and 
manufacturers of domestic and _ industrial gas 
apparatus. 

The following undertakings participated :— Altrinc- 
ham, Ashton, Blackburn, Bury, Bolton, Burnley, 
Chester, Chorley, Farn- 
worth, Frodsham, Has- 


lingden, Heywood, 
Kircham, Leigh, Little- 
borough, Liverpool, 
Lymm, Manchester, 
Middleton, Northwich, 
Oldham, Ormskirk, 


Wigan, Preston, Rad- 
cliffe, Rochdale, Run- 
corn, Salford, Staly- 
bridge, St. Helens, 
Stockport, Stretford, 
Tyldesley, and Wal- 
lasey. 

As the accompanying 
illustrations portray, the 
gas exhibit was far more 
than a display showing 
how gas helps to clean 
our skies and prevent 
air pollution by smoke. It was an exhibit demonstrat- 
ing in a clear and attractive way the important part 
that gas plays in our everyday life and in industrial 
processes. 

Visitors to the exhibition were greeted on arrival 
within the hall by the ‘‘ Spirit of Gas.’? Among the 
first stands visited was that on which were arrayed 
samples of the many valuable by-products released when 
coal is carbonized. The value of fertilizers was 
admirably stressed by a display of vegetables raised 
with their aid. 


coal, and vegetables raised with 


Gas Cooker Section. 


On this stand were displayed the latest gas cookers 
in enamelled finishes with and without automatic heat 
regulators. They were specially designed for cleanli- 
ness and ease in cooking. For those with floor space 
to spare, the eye-level cocker, which eliminates stooping 
and lightens work considerably, was shown. 





Gas water-heating appliances. 





Well arranged stand, showing the by-products obtained from carbonized 
1 the aid of fertilizers. To the left can 
be seen the virile ‘‘ Spirit of Gas.” 





An exhibit of gas fires and artistic gas lighting. 


Model Kitchen. 


The model gas kitchen illustrated, in a practical way, 
the part gas plays in the housewife’s workshop, for this 
is how the average housewife regards her kitchen. A 
modern gas cooker was displayed, complete with auto- 
matic heat regulator. There was also a small geyser 
for supplying hot water 
to the kitchen sink, and 
the domestic type of in- 
ternally-heated gas iron 
was shown on the table 
ready for use. 


Cookery Demonstration 
Stand. 

Miss. H. H. Tuxford, 
M.C.A., demonstrated 
the advantages jof gas 
cookery and the correct 
way of using the gas 
cooker. She showed on 
four occasions during 
the period of the exhibi- 
tion how a_ household 
dinner for six persons 
can be cooked for 14d. 
of gas as checked by a 
slot meter. This proved very popular and the stand 
was always well filled. 


Gas Fires and Radiator Section. 


The gas fire and radiator section displayed modern 
types of gas fires with attractive mantels and decorative 
effects for use in the dining room, bedroom, drawing 
room or kitchen. Various types of gas-heated radia- 
tors for use in the hall, office or workshop, were also 
shown. 


Canteen and Restaurant Section. 


A comprehensive display of large-scale restaurant and 
canteen cooking apparatus was shown on this stand, 
including a gas-heated fish and chip range and other 
apparatus of interest to restaurant and café proprietors, 
school and public institution authorities. 


Domestic Hot Water Section. 


This section displayed the latest types of hot water 
apparatus, including geysers, circulators and various 
appliances conducive to bathroom comfort. 


Industrial Hot Water Section. 


In this section instantaneous water boilers, coffee- 
making machines, tea and coffee urns and other fitments 
for works’ canteens and restaurants were in operation. 


Gas Lighting Section. 


The latest designs in gas brackets and pendants, 
with a comprehensive selection of bowls and shades, 
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were displayed in the gas lighting section. A number 
of the lighting points were fitted with distance lightin 

switches, demonstrating how gas lights can be a. | 
on and off by a wall switch. The different gangways 
were illuminated by high-power low-pressure suspension 
lamps, one of which was controlled by switch gearing. 


Fuel Section. 


This section afforded a concrete example of the advan- 
tages of using smokeless fuels, i.e., gas or domestic 
coke, compared with the wasteful method of burning 
raw coal in the open grate. 


Furnace Section. 


A special exhibit of gas-fired furnaces and industrial 
apparatus was shown on this stand, including various 
types of furnaces used for melting, hardening, temper- 
ing, rivet heating, annealing, etc. 





This stand showed how gas helps the caterer. 


Coke Boiler Section. 


_ A display of domestic coke-heated boilers was made 
in this section, drawing special attention to the advan- 
tage of gas coke as a domestic fuel. 


SATISFACTORY RESULTS. 


After the close of the exhibition, Mr. J. H. Sillitoe, 
Secretary of the Manchester Corporation Gas Depart- 
ment, presented a special report to the Manchester Gas 
Committee, in which he stated that no less than 14,564 
bags of coke were sold during the exhibition, an increase 
of 194 per cent. on the corresponding period last year. 
Over 500 inquiries were received for gas appliances. 
Forty-five definite orders were received, and numerous 
quotations were pending. ‘‘ As a result of the exhibi- 
tion,’’ said Mr. Sillitoe, ‘‘ gas has received a con- 
siderable increase in prestige, which is of much value. 
I am very satisfied with the fairness with which the 
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The application of gas to industrial processes. 


claims of the various competitors in the smokeless fuel 
field were met.”’ 

Manchester was undoubtedly a good rendezvous for 
the Smoke Abatement Exhibition, for it was recently 
stated that Manchester burfs 3,000,000 tons of coal 
annually, 750,000 tons of which are used for domestic 
purposes. There are 1,100 factory chimneys and 150,000 
houses practically continuously discharging into the air 
the products of the incomplete combustion of those tons 
of coal. The result is that 20,000 tons of solid matter 
fall annually in the city area, with tar and acids to 
the amount of 75,000 gallons and 200,000 gallons 
respectively« 
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Showing the cookers and other appliances which lessen 
household labour. 











New Distribution and Street Lighting 
Workshops in Leeds 


An interesting event on January Oth was the official 
opening of the distribution and street-lighting section 
of the Leeds Corporation Gas Department, by the Lord 
Mayor of Leeds (Councillor N. G. Morrison). There 
Was a representative gathering to inspect the new work- 
shops. It was mentioned that in the year 1928 there 
were 18,254 street gas lamps in Leeds. More than 
17,000 of these are already working under automatic 
control. The remainder will be brought under the 
system as soon as convenient. Councillor Clarke, the 
Chairman, who quoted these figures, mentioned that 
the new workshops covered four acres and housed some 
400 men. The Lord Mayor recalled that statutory 
powers were granted to the original gas company 
in Leeds 112 years ago. At that time rather less than 
10 million cubic ft. of gas were sold annually; to-day, 
at one works alone, the same amount could be produced 
In one day. 


Gas Enterprise in Newcastle 


A recent issue of The Gas World records a novel 
advertising device of the Newcastle and Gateshead Gas 
Company. In the final scene of the Hippodrome panto- 
mime the scenic background represented the Grand Court 
at the North-East Coast Exhibition. Out of the portals 
of the palace come the chief exhibitors at the exhibition, 
represented by the ‘‘ beauty chorus.’ Lighting, 
heating, and cooking by gas were ingeniously repre- 
sented by three members of the chorus, whose costumes 
showed considerable ingenuity in design. 


Gas Lighting in Colombo 
Mr. W. T. Dunn, in the course of a description of a 
recent visit to Ceylon, refers to the gas lighting of 
Colombo, where much skill has been shown in adapting 
the lighting units to local conditions. He remarks that 
Colombo enjoys the reputation of being ‘‘ the best 
lighted city east of Suez.” 
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A SILK STOCKING FACTORY INSTALLA- 
TION. 

An interesting lighting installation has recently 
been carried out by Messrs. Parsons, Sherwin & 
Co., contractors, of Station Road, Hinckley, and 
through their courtesy we are able to enclose an 
actual unretouched night photograph showing the 
results obtained. 

Benjamin one-piece R.L.M. reflectors were used 
with 300-watt gasfilled lamps, the fittings being 
mounted approximately 12 ft. apart and the rows 
about 6 ft. apart, mounting height above the work- 
ing plane being 7 feet. The photograph shows the 
fittings in a mixed room of linkers, seamers and 
welters, and the nature of the work is so fine that 
a comparatively high lighting intensity is neces- 
sary. 

With the fittings installed as described, an 
intensity of over 30 foot-candles was obtained. 
The photograph also illustrates the absence of 
troublesome shadow, the intensity on all parts of 
the work being even and well diffused. 

The photograph, of course, only shows a por- 
tion of the room which was 60 ft. long by 30 ft. 
wide and accommodated 82 girls, the number of 
lighting points being 16. 





STAGE LIGHTING AT THE ROYAL COLLEGE OF 
MUSIC. 


We have received some particulars of the stage-lighting 
equipment at the Royal College of Music from the Strand 
Electric and Engineering Co. Ltd., by whom much of the 
apparatus was manufactured. 

The switchboard and dimmer regulator, which was manu- 
factured by this firm, is of peculiar design, the scheme being 
devised by Mr. Michael Wilson, when he was a student of 
the college. The board consists of a series of bus-bars running 
horizontally on the front, which are each connected to a 
dimmer. At the back there are vertical bus-bars connecting 
each of the stage circuits. It is possible to connect any of 
these two bus-bars together, i.e., a front bar to the back bar, 
by means of a specially constructed plug, so that it is possible 
to connect any circuit to any dimmer. The dimmers them- 
selves are operated by means of a hydraulic regulator, which 
consists of a number of three-way valves, each operating 
a hydraulic ram which is connected by means of a tracker 
wire to either a metailic or liquid dimmer. Master valves 
control the hydraulic pressure, making it possible to interlock 
the dimmers so that several can be operated together. One of 
the advantages claimed for this piece of apparatus is the 
smoothness of working and the fact that dimmers may all 
work, if required, at varying speeds. The hydraulic pressure 
is by means of oil from a hydraulic accumulator. 

The lighting units consist of a number of 1,000-watt spot 
projectors, some of which are concealed in the roof just above 
the orchestra, whilst others are arranged on the benches. The 
acting area lighting is obtained by the use of 12-in. and ‘‘ Baby 
Sunray ”’ lanterns. The cyc!orama lighting consists of a series 
of panorama lanterns. The footlights are of special interest 
as they are divided into five colours, each subdivided on to 
three circuits. These were specially manufactured to Mr. 
Wilson’s design. 


TWO ELECTRICAL EXHIBITIONS. 


Report No. E.D.A. 802, issued by the British Electrical 
Development Association, contains an account of two exhibi- 
tions arranged in Midland towns, the first containing exhibits 
arranged by manufacturers, the second arranged by the 
electricity undertaking with the assistance of locai contractors. 
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An example of “ Super-Illumination ” : 
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the works of Messrs. Parsons, Sherwin & Co., 
inckley, where over 30 foot-candles is provided. 


It is interesting to observe that the attendance was about the 
same in each case, while the net cost of the first exhibition was 
only slightly more than that of the second. It is strongly 
emphasized that the attendance depends almost entirely on 
the amount and character of the publicity employed in advance 
of, and during the period of, the exhibition. The report con- 
tains useful notes on the procedure adopted in the case of 
these two successful exhibitions. Other useful hints will be 
found in E.D.A. booklet No. 341/1 (issued February, 1920). 


PORT OR STARBOARD? 


The rule of the sea states that when a ship is going to 
starboard she must give notice of her intention by giving one 
short blast on her syren. When she goes to port, two short 
blasts. 


These international signals have been in use for years, but 
recently there sailed into the Port of London a vessel equipped 
with an electrical indicator system. The system consists of 
three arrows, two horizontal and one vertical, all amidships. 
Two have their points to port and starboard respectively, and 
the vertical arrow, of course, points upwards. When lighted, 
those arrows mean, respectively: ‘‘ I go to port.’ <“* 1 go to 
starboard.” ‘‘I keep my course, give me yours.” This 
innovation is naturally an experiment, and in the event of fog 
the syren system would, of necessity, still be used. Philips 
Lamps Limited were responsible for the design of the special 
lamps used. 


LIGHTING DATA. 


We have received from the Edison Lamp Works of the 
General Electric Co. (U.S.A.) a series of attractive bulletins 
dealing with ‘‘ Luminous Harmony in the Home,” “ Electric 
Light on the Farm and in the Rural Districts,’”’ ‘‘ Looking 
Ahead in Aviation Lighting,”’ and ‘‘ Floodlighting.”’ The last- 
mentioned bulletin is perhaps the most effective. It contains 
useful tabular data and a number of effective views showing 
the floodlighting of beaches, outside areas and works under 
construction. The frontispiece, showing the floodlighting of 
a tower in three stages of colour, makes a pleasing picture. 
In Bulletin L.D. 158 the application of artificial light to aero- 
dromes, etc., is very fully illustrated, and this too contains 
much interesting information. 
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DEVELOPMENTS IN DIFFUSING GLASSWARE. 

In the course of a recent visit to the new showrooms of 
Messrs. Dualite Ltd., in Fetter Lane, we had an opportunity of 
inspecting various recently introduced types of diffusing glass- 
ware,some of which are illustrated herewith. It will be recalled 
that a leading feature of these units is the special three-ply 
glass, which in daylight appears distinctly bluish in tint, and 
accordingly, with gasfilled electric lamps, yields a quality 
of light that is considerably whiter than is obtainable from 
ordinary opal glass units. This is advantageous in premises 
where appearance of colours is of importance, and it is also 
claimed that the light, being nearer to daylight, is restful 
to the eyes. Other features are the uniform brightness 
assumed by glassware of this description; no patches are 
shown and the image of the filament cannot be seen through 
the glass, as is the case with some varieties of opal. A 
comparison of dualite and ordinary opal glassware, of similar 
shape and equipped with lamps of equal consumption, is 
made in the showrooms, with the object of showing the higher 
brightness of the unit and the greater flux of light available. 

The standard patterns of totally enclosed units supplied 
by this firm, which have a characteristic contour, are familiar. 
We are, however, illustrating several of the newer types, 
which may be less generally known. In Fig. 1 we have a 
type of ceiling unit which embodies a recently introduced 








Fic. 1.—Dualite ceiling fitting. 


bowl, also frequently used 
with an over-reflector for 
industrial lighting units. 
Attention may be drawn to 
the depression at the base of 
the bowl, which, we under- 
stand, has been found to give 
more scientific direction of 
the rays of light and appre- 
ciably less absorption. In 
the industrial form this makes 
a very satisfactory form of 
unit, a feature being the 
absence of glare. In Fig. 2 
the same design is shown 
applied to a_ street-lighting 
unit, where again the com- 
plete screening of the fila- 
ment and good diffusion of 
light may be noted. 

Besides manufacturing 
lighting units in great variety 
Dualite Ltd. are also adapt- 
ing their glass to the modern 
“architectural ’? methods of 
lighiing, involving the use of 
extensive luminous panels. 
In Fig. 3 we have a design 
for a modern shop front in 
which the use of such glass, 
both for decorative effect 
and for window lighting, is 
illust:ated. 

In Figs. 4 and 5 two other 
Nove. types of decorative 
lighting units are seen. The 
plea ig design shown in FIG. 2.——A street standard utiliz- 


. ‘ ing a ‘“ Hercules” unit of type 
Fig. 4 (the ‘‘ Artemis ’’) has, similar to that shown in Fig. 1. 
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Fig. 3.—A design for a modern shop front illustrating the use of 
decorative sheet glass for display and the application of diffusing glass 
for window lighting. 


we believe, been widely used for store lighting. The novel 
unit illustrated in Fig. 5 (the ‘‘ Plaza’’) inclines to the 
‘* architectural ’’ type of design. Many other designs are on 
view at Fetter Lane; all illustrate the decided improvement 
that has been made compared with most of the opal glassware 
available only a few years ago. 





Fic. 4.—A pleasing form of unit Fic. 5.—Another interior lighting 
for interior light. unit of modern design. 





BRITISH INDUSTRIES FAIR. 

Although the British Industries Fair at Birmingham is still 
some distance off, many exhibitors have completed their 
arrangements. We have received from the General Electric Co. 
Ltd. and Messrs. Hailwood & Ackroyd Ltd. particulars of their 
exhibits. The General Electric Co. have decided to subdivide 
their spacious stand into three sections. The centre section 
will take the form of a lounge. The end sections will both 
show electric furnaces in operation. Outside the lounge will 
be fixed brackets similar to those supplied to the Q.M.S.L. 
‘¢ Bermuda.’”’ Six of the wall panels will be occupied by aerial 
photographs of the company’s principal works, flanked by 
photographs of representative products; the seventh panel will 
bear a composite photograph of the Head Offices, Research 
Laboratories and Home and Overseas Branches. 

The exhibit of Messrs. Ackroyd & Hailwood Ltd. will include 
a representative selection of ‘‘ Hailglassware,’’ of which we 
have received some illustrations. Of special interest amongst 
these are some designs of the “‘ architectural ’’ type, and some 
very compact and original forms of table lamps and lanterns. 





















THE ILLUMINATING ENGINEER 








February, 1980 





TO TEST STREET LIGHTING FOR CONFORMITY 
WITH THE BRITISH STANDARD SPECIFICATION 


THE HOLOPHANE 


LUMETER 





RANGE “A” LUMETER 
has been specially 
designed with a long 
low reading scale for 
street lighting tests. 


This instrument has a 
direct scale of 0 to 0-2 
foot-candles and a 
secondary scale up to 
2:0 foot-candles with- 
out the use of neutral 
filters. 








RANGE ‘‘B” LUMETER 
is designed for higher 
illumination values as 
found in interior 
lighting. 

The direct scale is from 
© to 20°0 foot-candles 
and by the use of 
neutral filters illumina- 
tion values up to 2,000 
foot-candles can be 
measured. 








For particulars apply to: 


Holophane Ltd. 


Telegrams : ‘‘ HOLOPHANE, SOwEsT, Lonpon.”’ 





Lumeter with Accessories. 


59, Elverton Street 
Vincent Square, 








London, S.W.1 


Telephones: Victorta 8062, 3 lines. 








OSRAM PROJECTOR LAMPS. 


A booklet on the above subject, issued by the General Electric 
Co. Ltd., reminds us that the development of the gasfilled 
projector lamp has opened up a new chapter in the art of 
light projection. The lamps illustrated may be divided into 
three main divisions. Lamps in classes A1 and A2 are 
designed to give the maximum possible light on the screen, 
and are used under conditions such that they are not burning 
for more than half an hour or so at a time. At the high 
efficiency aimed at the life is naturally diminished, being 
ljmited to about 100 hours. Tubular vertical lamps of this 
type have filaments specially designed for light projection 
and can be brought quite close to the lens, enabling a short 
focus condenser to be used, with the result that an unusually 
large proportion of the light-flux is usefully applied. Lamps 
of this type, consuming up to 1,000 watts, are illustrated. 

The A3 lamps are largely used in theatrical work, and work 
at a somewhat lower efficiency than those mentioned above, 
though still well above the normal range. The life can 
accordingly be increased to about 300 hours. 

The Class B lamps are definitely general service lamps, 
and are designed mainly for theatre lighting, floodlighting, 
etc. These give a normal life of 1,000 hours or thereabouts. 

Particulars of low-voltage lamps, suitable for automobile 
headlights, etc., are also illustrated. A somewhat special 
lamp is the Class E type with round bulb, intended for use 
with epidiascope apparatus. This is also suitable for use 
with spotlight and show window projectors. 


SIEMENS CONDUIT AND CONDUIT FITTINGS. 


List No. 410, issued by Messrs. Siemens Electric Lamps 
and Supplies Ltd., contains useful particulars of conduit 
(light, heavy and screwed heavy gauge), conduit fittings (plain 
and screwed), circular boxes, etc. The list is likely to prove 
useful to readers. There should be no need for us to empha- 
size that good electric lighting is conditional on sound wiring, 
and that conduits and other accessories play an important 
part in the work of the illuminating engineer. 





“THE WIGAN REVIEW.” 


This is a little publication issued by Messrs. Heyes & Com- 
pany Ltd., of Wigan, whose specialities have often been the 
subject of reference in our columns. The _ well-known 
explosion-proof fitting is illustrated and _ likewise the 
‘‘ Wigan ”’ 1oo-amp. flame-proof gate-end switch fuse plug, 
which has proved exceedingly useful in collieries. An enter- 
prising item is the reproduction of a portion of the charter 
of the town of Wigan. The earliest charter was apparently 
granted by Henry I about 1100, but there were many others 
up to the time of William IV (1836). As an example of 
‘‘ Interesting Installations,’’ the buildings of Northcliffe 
Newspapers Ltd., where Wigan prismatic bulkhead fittings 
furnish illumination, are mentioned. The machine room of 
the new Evening World building, at Bristol, thus equipped, 
is illustrated. Readers familiar with these compact bulkhead 
fittings will understand how they may well prove convenient 
in printing-machine rooms, where there is much complex 
machinery and overhead space is limited. 


INDIRECT LIGHTING. 


We have received from Curtis Lighting Inc., of Chicago, 
one of our subscribers, some notes on the ‘‘ Eye-Comfort ”’ 
system of lighting, which is primarily indirect. In _ this 
country indirect lighting is perhaps less usual than in the 
past. In a crude form the system is apt to give the impres- 
sion of monotony, but modern fittings represent a great 
improvement. In the leaflet before us some charming views 
of rooms lighted by the system are shown. A feature of some 
of these fittings is that whilst the direct control of light is 
still essentially indirect provision is made for the incorpora- 
tion in the fitting of elements of low luminosity. This serves 
to make good the apparent absence of any visible source of 
light, which some consider an objection to indirect lighting, 
and the advantage of absence of glare is still preserved. 
Some of the indirect fittings we have seen designed on these 
lines have a quite distinctive appearance. 
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SPECIAL INFORMATION. 


THE ILLUMINATING ENGINEER (the Journal of 
GoopD LIGHTING) was founded in January, 1908, and 
has thus been in existence for twenty-two years. 


SINCE the year 1909, when the Illuminating Engineer- 
ing Society was founded in London, it has been the 
ofhcial organ of the Society. 


IT is the only journal in this country exclusively devoted 
to Lighting by all Illuminants. 


IT receives the assistance of contributors who are leading 
experts on illumination in this country and abroad. 
Foreign Notes and News will be a speciality, and 
correspondents have been appointed in all the chief cities 
of the world. 


THE Journal contains first-hand and authoritative 
information on all eg of lighting; it has also been 
improved and extended by the inclusion of a Popular 
and Trade Section containing special articles of interest 
to contractors, gas and electric supply companies, 
Government Departments and members of the Public. 


DISCUSSIONS before the Illuminating Engineering 
Society which are reproduced in this Journal are parti- 
cipated in alike by experts on illumination and users of 
light, whose co-operation is specially invited. 


Good Lighting is of interest to everyone. The Journal 
is read by engineers, architects, medical men, factory © 
inspectors, managers of factories, educational authori- — 
ties, public lighting authorities, and large users of light | 
of all kinds. 


BESIDES being issued to all members of the Illuminating 








































Engineering Society, the Journal has an independent 
circulation amongst i interested in lighting in all — 
parts of the world. The new and extended form of | 


the Journal should result in a continual and rapid | 
increase in circulation. 


Every reader of THE ILLUMINATING ENGINEER, © 
the Journal of GOOD LIGHTING, is interested in illumina- ~ 
tion, and is a possible = of lamps and lighting © 
appliances. Gas and Electricity Supply Undertakings © 
likewise benefit by the movement for Better Lighting, — 
with which the Journal is associated, and which stimu- 
lates the demand for all illuminants. 





JOIN 


The Illuminating Engineering | 
Society. 


Monthly meetings are held, at which interesting papers | 
are read, and discussions on such subjects as the fights | 
of streets, factories, schools, libraries, shops, etc., ao 
exhibits of new lamps and lighting appliances take place. 


Members receive The Illuminating Engineer, the 
official organ of the Society, free. 


The Society preserves an impartial platform for the 
discussion of all illuminants, and invites the co-operation | 
both of experts on illumination and users of light; it” 
includes amongst its members manufacturers, repre- | 
sentatives of gas and electric supply companies, archi- 
tects, medical men, factory inspectors, municipal officers, © 
and many others interested in the use of light in the’ 
service of mankind. 


The Centre for Information on. 
Illumination. 


For particulars apply to: 
J. STEWART DOW, Hon. Secretary, 
32, Victoria Street, LONDON, S.W. 1. 





